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| CONTAINING * 
I. W DIV. Sexageſi mal. CVIL Lineal.. 
H. Decimal. VV. Political. VII. e 
III. Dwuodecimal.y V1. Logarithmical. IX. Alcebraical. 
With the Arithmetic of Negatives, and E ; 
| or Converging Series. | 
be Whole intermix'd with Rules New, Curious, and Uſhul, 
- moſtly Accounted for in the PREFACE. . 
She Algebraic Part is rendered more Plain and Eafy than hath been 
done, by Inſtructive Rules and Examples Literally and Numerally, in 4 
Method New: Solzing Equations, 8 Simple, Quadraii, NG e. fore. 855 
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ral ways. 


And: in-the proper Places x this Work are 3 Table f Logarithms 
to 10000, and Rules to find thoſe to 1coooocoo, and Natural umbers 

to fuch Logarithms with the full U/6, of the Table in Mult tion, Di- 1 
viſion, Involution, Evolution, and in the Solution of all Caſes « 3 

Intere, of which there are 24 Large and fire Tables, (and one for 


| - _—_ 
the Valuation of Church or College-Leaſes of their Land). as afo-thefe - - ©: +,Y 


of Simple Intere# and Diſcount; with a new Method of finding the latter —_— 
* 3 1 1 
and the preſent Worth of Money for Days. 


Allo Ample. Definitions and Explanations of Numbers, umbers, Quantitys{ apd Terme 855 


- more Intelligible, and the Eaſier Learned. 


| uſed in all Parts of Arichmetic, in Alphabetical Order; rendring the Welse 
With an APPE NDIX, ſhewing the Menſuration of: more . Supe 


' /©+ Solids, than any Book wrote —— on that Subject has 2 and 


This TREATISE, for Copiouſneſs and Novelty of Matter and far 
E, for Cop ne 2 Method, far execeding the 
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eee for all who would in a = Time, and with thee little hy 
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_ Fellow of the Royal Society, and Profeſſor of + 
Aker i th Vg ef G, 


—TSJREATNESS and Goodneſs | ('you 
SEED] know, Sir) compleat the Rational 


Bel Specie : By Greatneſs I mean true 


Miagnanimity embeliſhed wich Learn- 
ing and Science; by Goodneſs I ſup- 
ſuch a one as above, finiſhed with an hum 
> condeſcending communicative Temper: or 
Diſpoſition: And by how much any one excels 
in the former, by ſo much he is to be admired - 
for the latter Endowmems. I need not tell be 
World how much the Qualifications and a-. 
quirements of the firſt kind are yours, Sir: Your * 
Learned Treatiſes of Philoſophy, Aftronomy; 
c. in another are ſufficient Indi- 
tions of that: And tor the other, I have expe- _ © 
rienced your Condeſcending, Generous, and = 
Diffuſive Goodnels, not only in your giving me 
an Opportunity of being known to you; rant 
Fic) e ee 8 the 


ij) 4A | 


i TP 2 * 
iy \ 3 Ho 
_ 5» by 4 * : * * 
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tte many Favours in ſo ſhort a time l 
| 2 ou: hich 1 we Providence having 
bs 285 7 Took, 1 could neil 
nor naturally ut * e 1 it to a 
; | elf. . . 3 bas”; EY D.4 77555 | 
And altho I am far om £4 aac this 
Treatiſe for the tew of your Superior and Uni- 
verſal Genius; yet I am not without hopes, but 
that upon an impartial and particular Peruſal, 
even ſu 15 ch as you may find ſome things Nortel 
ns Acceptable. And as for thoſe who have nor, 
but are deſirous to acquire the Knowledge of 
Arts Mathematical, (a Study ſo exceeding Plea- 
ſant and Uſeful) I have endeavoured to guide 
them at leaſt to the Entrance of that large and 
unfrequented Path in which you and ſome others 
+ - of your moſt II luſtriouſſy Learned Roya * 
have made ſo vaſt a Progreſs. 
The Preface enumerates ſome of thoſe many 
Thi NES which I take to be New, and not con- 
tained in any other Treatiſe of Arithmetic in our 
own Language: And for what is in others, I know 
ans are a much better 2 _ N 8 


1 ail n 
Hh our lied and mſt Humble $ ervant, 


Edw. Hatton 
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AVING for many Years paſt ſpent my Leiſure Hours in 
Mathematical Studys, and not meeting with any Treatiſe 
teaching in a Succinf# Order, and Good Method, all the 
Parts of Arithmetic; and baving made Emendations and 
Improvements in moſt, and inveſtigated and diſcovered. 
I things new in many. others: I ſuppoſed the Publication 
t theref would be accordingly received by the Studious in 
this Art. But to be a little more particular, I have by way of Intros. 
duction; inſerted very Uſeful and Copious Definitions of Numbers, 
and Explications of Terms Arithmetical, which will admit of the Whole- 
being eafier underſtood and ſooner learnt. - I have next given the moſt 
Large and plain Numeration- Fable; and Tables and Rules to at 
the leſs knowing in Addition without Pricking and Carrying ; and how 
to add Money, Weight, Meaſure, &c. by one Rule: Alſo Tables of Weight, 
Meaſure, &«c, in a more accurate Method, and more various than others: 
The Reaſon of the Way of Morking in Subſtraction and Multiplica- 
tion; and in Multiplying by ſeveral: Digits, I have given the Reaſun why 
the Products of all from the firſt are put one place more towards the left 
hand: Alſo a large Table for Beginners, and. a new brief one of my dun 
contrivance for the more Skilled. © In Diviſion I have ſhewed four woos | 
eee 7055 
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3 Ways, the Reaſon the 2 how. to | 
=_— : wn Ph. wh Boy, 85 it Mh un fading 80 2 
1 P. of a Pouti Seelig, & *And' befies the — 2 beſt Way of 
= Eztracting N Cube Roots of Habe given 
Rules how t0 do that of the Biquadrate by an E ltoge 
and muſt be any. Ne, eſpecially to thoſe who are not acqu 


Algebraic Canons. 3 ey you have ſeveral thi 
in other Broks gs as Rules to find the 7. 72 75 


duced by different Fattors, and of the Gat, 70 be any News of. 
Bells, &c. 250 the Reaſon 0 e Ante Na 155 the 25 
tals of Series 's, whether the Ratio be Arithmetical or Gecmetrical : And 
have recommended this Part of Arithmetic to the Learner's Peru al, and 
=. not to be paſſed cver, as is too eummon both in Books and Schools, And 
3 '_ _ auhereas others on this Subject give but four, or at mt five kinds of Rules 
—_ of Proportion, I have in this Treatiſe exhibited Twelve. The Rules 
_- of Practice are far more Numerous, Brief, and Methodical, that 
any done by another Hand : And here are many things more than comm 
in Fellowſhip, ar three Several Ways of anſwering Queſticns, &C. Us a ah 
i Alligation, Barter, and Equation of Payments. 5 
In Decimal Arithmetic (befides the Hint given of a New Spede there- 
of) you have ſo many things truly Novel and Curious, eſpecially in 
' Reduftion and Muktip fron, 46 bh, be too proliæ to emamnerate; where 
you will find ſome . — exlabited by ſbert and accurate Methedi * 
contrary to the General Rules given for Addition and b 71 | 
Adding and Sulſtratting one and the Jame Number, as Units to Texs Fas, 
c. and the contrary. © 
And in the Uſe of Dezimals befides the Way of anforring any Sine 
by Decimals as exattly as by Vatear Frattimns (tohich to me is wholy new) 
you have the _ Gennine Tables of Diſcount that Thuow- extant, 
with a New as well as more Brief and Eafy Method of, Computing both 
Diſcount and Preſent Worth of any Sum for Da ys, 2 25 2 4 
by Traders) the Foundation 'of which you will d in {ro Chap. 15 
T have next ſhewed the Arithmetie of Duodecimals and Sexageſimals; 
the former uſed in Menſuration of Superfictes and Solids, the latter (f iefly p 
in Aſtronomy, whence called by ſome 4 onomic als: and theſe T have dune in 
a neu plain Method, and for the more difficult Caſes. As t6 Palitic 
Arithmetic,” I have ſaid: enough 10 fbi it Nature and Manner of Proceſs 
f diſcover uhat 18 required, —_—_ "the ame by Examples, and have 
ed to others who have purpoſely an treated thereon, Iu. 
Ams I haue omitted nothing that I could find neceſſary or 'deficien 
in other Authors; and believe T may with Veracity am, 2 ar no Book | 
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a 
| FAY for Natural Numbers, tho ſo great as 100000000, by 
4 


ad have taken the elaborate Pains to write both Tables all over with my 
eum Hand, that I might the better auſwer for their Accuracy : In doing. 
whereof, I have corretted 33 ns one of our laſt publiſhed Tables to 
10000; and comparing the. ſame alſo with Mr. Norwood's 3d Edition of 
his Trigenometry, I have rettiſied his in 182 ſeveral places: þ 


my Operations three ſeveral ways, and have ſbewed how to make the. 
Lines of Chords for the Menſuratiom of Arks of Circles ; the Line of 


half 'Tangents for Diameters, or thoſe Great Circles repreſemed thereby in 
Projeftions of the Sphere; and the making the Line of Numbers, com- 
men called Gunter Line, to any Radius from a Table of Logarithms ; 


and this both on a right Line and on the Ambit of a Circle: which I-would* 
not omit, in regard I found 
on this, matter, to be ignorant f it. What I have advanced in Inſtru- 


mental Arithmetic, wil be found. nor ouly New and Pleaſant, bus wery- 


Uſeful, particularly the new and plain Way.of Working by Neper's Bones; 
but eſpecially the Uſe of my New Circular Inſtrument contrived by me, 


whereby the Reduction of Coin, Weight, and Meaſure to Decimals, . 


not lj gueſs, (as ſome Scales only haue them)  bt-athually and. explici 


as ¶ have ſbeum by various Examples. Aud Multiplication, Diviſion, pe 
n . 


Extraction of Roots, 8c, may be done by the two Lines of Numbers made 


to turn round oye within the other, and are placed next the Limb or Edge of 


the Inſtrument, the Dimenfion whereof being ſo large 41 33 Inches, I doubt - 
not but it. will be.allow'd-as the beſt and moſt Complent ext ant for-all- Arith- 


metical Uſes. In Algebra I have previouſly given. many.more Numerous” 


and Uſeful Definitions relating to this Analytical.Art, than  any'Treatiſe" 

of Arithmetic affords ; and haue throughaut that profound Science illuſtrated : 

the Nature and demonſtrated the Truth of the Symbolical. Gpera- 
8 | 8 


Proportional Parts (there alſo inſerted) or without it; 


that I bope _ _ 
mine will be found very Corr In Lineal Arithmetic I have performed - © 


of the Inftrument-Makers that I diſcourſed- 


tions. 


wii The PREFA CE 
tions by Numeral Examples, inrermiing ſeverali thing: wi 
oun Invention; particularly the Tay of ful 7 Fadng the: ow eric Fae | 
the 15th, aud the Powers F a Binomial to the 10h, \as-alſo the Unia f 
any Term or Member of any Power without: the Kuowledge of thoſe 
of any previous Pouer. I have ah ſhewed the. Reaſon of the Proceſs iu 
— the Roots from the ref; Powers of u Binomial'; und 
have likewiſe made the 2 ol Surds very. perſpicuous by Exmumple¹ 
in Numbers as well as Species, and have dune the like in all the Riley 
of Algebra ; and I have ſhewed-not | only the Solution of Simple Equa- 
tions and thoſe | by various Poſitions, but Quadratical and Cubical, 
each three different ways : In all which, as dell as in Approximation or 
nverging Series, I have purpoſely. deſigned. 10 render the Manner of 
lution intelligible to a mean Capacity, that being the. al thing in 
which the Learned Authors on this Subjett have been deficient: The Arith-- 
metic of Negatives I have fully accounted for, as will appear. if to: what 
is ſaid under 1 2 the Alphabetical Explanation at 
the beginning of Algebra,” you add what-is in Sect. 3. f Chap. 7. n 
3, 4, 5- of Chap. 10. and under the 515 Ann of | 
Series," near the 030 of this Treatiſe. a e 
Zut not withſtading the particular Reg . of my former e and 
eſpecially of this, 10 promote a ſort of Wor Jo Uſeful to the Public; ; 9%. 
ſo numerous are the captious and. prejudiced Readers of this our envious Age, 
that it would be Vanity in me 10 hope to eſcape their Cenſures. But if "my 
Endeavours prove . acceptable to the two Claſſes of Readers for whom they 
_ were: chiefly intended, i. e. the Candid and Induftrious Teacher and the Di- 
— and Studious Learner ; ; 1 ſhall eſteem it a good Step towards an ample” 
mpenſation for the uncommon Care and Trouble. of this Performance thus 
5 ro the Service the Hublic; and ſpall the leſs regard the 
and raſh Judications of pragmatical and ungrateful Diſpoſitions; who fancy 
there is nothing in Arithmetic beyond what they haue acquired the Knowledge 
Heer if learn 2 thing from a Book ef this kind, vill be the laſſ in 
paying their Acknowle and probably the firſt in decrying the Work; 
becauſe it — — more than they would have them, or as: 
we ſay) male others: as-wiſe-as themſelves. * I d net be diſs 
couraged by the ill Conduit of ſuch from imitating the moſt Perfect and Be- 
nigu Pattern, who is kind to the Unthaukful and the Exil: for whatever 
| ſome Authors may have. propoſed in heing ſo, I have diſcloſed my Thoughts 
this way, much more to promote the ny of the Reader, than uo indi- 
cate the Science. of the Author. Aft [iP Dus 
And for the Encouragement of the! e and Ingenuons Student, uo 
loan — f and Prejudice, defigus 5 in the —— 
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.what is contained in the ſubſequent-Pages; I can afſure him, thut I bar 


aithfully adapted this Work to the Capacity 
d to his Peruſal many things which he will not find elſewhere 

which I have given ſome Inſtances, as ubove, though you haue many 

mor in the ludex, which will be found 7 

I bave not in this Treatiſe (as'is common where there art many Parts 

of Mathematicks, &c. in one Volume) only touched on each "kind; for you 

will find Vulgar Arithmetic, Decimals, Logarithms, aud Algebra, 

as copiouſly inſiſted on, as in almoſt any Treatiſe'wrote only upon ſome — 

one of thoſe: Species : Nor can any thing be expected to-make the whole more 

truly agreeable to the Title, which it a piece of Juſtice that al Authors 

owe to the Publick, and camiot-be denied but to have been fully obſerved by 

me, as I am not without Vouchers from good Hands, to © the Truth 

of, eſpecially in my Merchant*sMagazine, and my Index to Inteteſt. 
And for the SiitisfaFiun of ſuch as are cautious of buying the firſt Im- 

preſſion of a Book, becauſe, ſay they, there may be Additions to future 

Impreſſions ; I do hereby promiſe, that as I know of no Neceſſity for it, ſo == 

I have no thoughts of doing any thing farther on this Subject. — ns 

I Thave, befides what 1 promiſed in my Propoſal to Subſcribers, added a 

Appendix, which contains the beſt Way of -meaſuring a greater Variety of 

2 N Solids, than any Book, though wrote purpoſely on that Sul F 

nn fine, I am ſo ſenfible of the Care and Aſſiduity uſed to finiſh this * 

Body of Arithmetic, ſo as to render it in ſome degree Compleat, that!! _ 

hope I need not doubt of its being acceptable to the World; which bath al- —_ 

ready favoured me; by a kind 2 "of my former Endeavours in this = 

* Way, although I bad not -beftowed near that Thought, which (in Era: i- * = 

| e on this Wark, in order to preſent it, as near as I could. = 
in Perfection. 3 | 

Fur befides all that is aboveſaid, I have not only compriſed in this Trea- 

tiſe, the moſt material Tables, and other things in my Index to IMereſt, 

(which ſhall never be but here re-printed) but have added T ables of Simple 
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by Intereſt at 4 per Cent. of Diſcount at 4 and 5 per Cent. and 16 Tables * 
#1 . of Compound Intereſt at 3, 4, 5, and 8 per Cent. Aud the ſaid Index 
- (before the making theſe confiderable Additions to it) was approved of, and 
— recommended as the moſt copious, eaſy, and uſeful Book: that hath been writ- 
* ten on that Subject, by the judicious Perſons following; befides many others, 
« as I have their own Hands by me to demonſtrate. dy. ts 
Tn ons 5 
5 * * : l * « 
* 0 : 
* 93 | # * 


S8. Shepherd . ee, 
Sir W. Chapman Bar.) 5 
Sr Samuel Clarke, 
Kern Sir John Blunt Bar. 
Sir George Cook, fer Prothoworary of che Oh 'Common-Pleas. 
TIS © The Reverend Mr. dr vr. | 
_ Nath. Pigor, "the Middle 1 Tem r SN 0} 2%}; 
* P. Lacy, of the Inner Temple E. | 2+ ngen 
. H. Jackſon, of - he Middle Temple Sb-Treaſores i © 
7: Frewen, f Ing: een 
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Containing an | Alphabetical Definition of all kind. 
2 Numbers, and the Terms of «Art iſed in 
Comme Arithmetic explained';” which” the 4 

Reader may have recourſe. to as le. Finds occa- 
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39 10 2 ne n 15 2 Niue <3 42 a} wh. 21 3 


(Ngte, Thar the'like 1 
blies 1 =” og Vid. St. r. of Chan. X. # _— 
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* Fo 
I IS rf 48 . 


enden Wenders Ane uch as iet 
fFarts added together, the Sum excteds the Num 


0 „ 2 of which they are Parts: as 36 is an abun- 
dam Number, becauſe ite Aliquot Parts, 1, 2, 3, | 
45 C, 9, 12, — 3 make 5 which is more ö 199 


W „Me 
5 9999 hs he: 1 2 8 2 
Abſolute-Numbers,) Such in reality as 20 be, PROP t is ©" 
2 Units contrary to 2 leſs than nothi Algebra is ex- Po 
| | : alſo it is hiat 0 23 
Equation, which ay pole on fide, 2 
n Parts of any Number, chere is 0. 
the Diviſion. See ar the End of Biber. 2 "i 
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; - Mliquant: Paris] Such as will not divide another | Nuthbeb 
POP... without u ph 


in pmericui Complete.) See Sec. 4. of Chap. 7. and cee, nder 5 
Arinſnnetical Progreſſfon.] See Progreſſion, Chap. 2. Sect. . 
| 2 In this Science, are Numbers diviſible by 10 without Re- } 


12 21, 78678, Ge. Wiss Sar 
TA 2 ed; Pot rithm, is the Index. See Cie 


fee Compatic Nunibers 3. whigh, on 
5 . —— WIEW Oc." Tee 


by | 
arts 


. & 
„ wn.” 


mm Reſt: as 7 is un ahquant Part of 18 or 2 
Aal Nannen, Numbers, Axe a ſuch, as thar che Sum of rhe A iot 
- & one, win le the orher Number alternately. 


mwainer; as 10, 20, 30, 100, 420; 130, Ce. 2 e Ge.” che th 
me with round Numbers or Decades. - * 


—— Numbers,] Are Logarithms. See Chap. 7. 


Antecedent Numbers. The firſt named of two that are compared to- 
gether: As if it be ſaid that ſome Numbers are in proportion as 


3 is to 7; here 3 is the Antecedent, and 7 the ht 
NE Tn ay. Number, (a pointed for rhe _ 
rn See Homers under p. N Four 


1 Broken Nymbers,] Such as are any walks EraSialis fs 
dal Numbers] Such as have a Di it placed in 


* le 8 
as 


a like Number of Revetſe, reutaring, 


Circular Numbers, ny Logs Foy as being ſquared, cubed, OE er 


in Units place of the Power, 1 — — with that of . 


as sõ times ð is 36, 5 times 5 is 25, Oc, which are ſometimes 4 
Spherical Numbers. 


Gireulating Number, According iam ae chats gits A 
«regularly repeated, bee the inder boat the 
par aj repeated, as 222, 7777, Tc. or of many, as 494949, 372372, 
Oc. And when theſe fall out in reducing Money, Weight, Mea- 


2 = Oc, to DNecimals, you gain many Decimal Places with the 
leſs trouble. - 


ee en News]; Soth-az fone: Newbie ei f re 


as 6 and 15 are meaſured by 3, Oc. And the Fraction + is of 
ke Value with &, becauſe the 'Terms are commenſurate by 3. 
Compleat Menden] See Patt Numbers, 


| Cumplement- Arithmetical,) Is the Remainer when any Logarithm is 


deduced from 10. 


ON In Y 


| cee 


2 aeg Fee by . 


** 


Unit; as 297 is rn e 99 by 3, _ 1 e- i 
. 


ſures 297. 


yu e 22 ee 
Conmon. Multiples. } See Multiples following... | 
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. Conſe Nane The ſecond of an rwo in baden Se 
3 4 7 «prop 


' Concrete Numbers | ue fame as Contralh Ne e HED 
Contract Numbers. eee as KIA 


7 Yards, Ge. 
Cube Numbers. ] he Product of Number by their Roots; as 
Products TY 2 and .of 


RR, of 2, 27 of 3, 

Cubed Jed Sanare and Culed Cube Number) See Powers under P. 

Cube- Root.] See Roots under R _. | 

Decimal Frattions.) Thoſe whoſ Denominarots « ave. 109 or bone 
Power of 10. W 10 jaws; 

Daa The ſame with Articles: DES Aardor 

Deficient Numbers.) 'Thoſe whoſe: Aliquot' Parts (added meme 


» SQ 1 Wald. 


deficient Number, becauſe its Parts 1, 2, and tg, make but — 


erences, or Common Differences, as relating . N 
K* d and 4th genetal Heads under Sect. CH! ia 


Digits, ] In Arithmetic are Numbets of 1 Place, as f 70 9 Bande 


* J Numbers of Pins into which another Number 18 to he 
divided. See Chap. l. 


which is immediately under your Operation. 


Diminutive Numbers, ] Are the ſame as Deficient Numbers, which 
are explained above. 


D. F 
| B22 in Books of Accounts. 
bon Inch, 12ths 


Dell p Prem wbb Denman W o $i 
22 9 inches, (or 9 twelfths of a foot) and 7 twelfths of an 


_— "oj = 9-9 37H 

72917 Sad ed: W. een and; rand the» dell, 1 foot, 9 
primes, and 7 ſeconds ; the ſecond: is 48 foot, 11 primes, 3 fe- 
congs, and 10 thirds. 9 a 

B 2 Duplicate, 


are leſs than the Numbers of which they are Parts; as 26 is a 


n Numbers which are to N divided. See Diviſion, Seck. 5. 
. 93 


Dividual.) Separable or Pt Ao that Part of a "Dividend 


rom Denarius (a Penny ) The Mark put over « Column of - 


, Oc. Which are often marked by Meaſurers thus; 


£ 


8 Eveuly odd Numbers, 


Bauen Both the Numbers, which for OY part in erde. 


ene 855 9 —9 U Lien u. 4 JAS" en ap, 
Evenly even Numbers,) Are bloc ee Nuncher Will mbkfure 
by other even — as 48 is meaſured by 8, 6 times. 

Are thoſe Which even Numbers meavure by 
odd ones; as 40, Which 8 doth meaſure by 5. 


Exponent, Are Numbers (ſmaller 8 rhe thoſe they fland 


: next) Which are placed near the art of a Root toward 
the right-hand, and 'ſhew what 4 5 that Root is expreſſed 
as 3 is the Square of 3 or 93 3. is the Biquadrate of 3 or 81, 
enk is the third Power or Cube of 4, which is 64; the Ex- 

nents being 2, 4, and 3, ſtandin hig her than the others or 
Roots. So likewiſe 15 is the 12 or fifth Power of ix; 7 

80 is the ſquared Cube or ſixthi Power of 7.3 200 is the ſecorid Sur- 
_ ſolid or ſeventh Power of 20s; which | is eee See W | 
here and in Algebra. 

Exclufions.) Such Numbers in a Queſtion, , as being excluded, ber 

4 FFF as . Te! ſhewn Py 
ſeveral Examples, l 


tion are called the Muſciplicand, and . Multiplicator, . 


tiplier.) 


 Figurate Numbers) Such as do repreſent ſome Geometrical Figure, 


either Superficial or Solid. See thoſe Numbers and Linear. 
Fraftions.] ny Part or Number of Parts of a Unit ad infinitum : 
28 3 83 is Vulgar ; Te. Decimal; and e ' Duodecimal. FO 
Chap. 2, 3. and 8 10. of Chap. 232. 


Camerical ppi See Progreſſion. Re ent 
Harmanical Proportionals.) See Mufical, and Chap, 2. Ken; | Head 11. 
Homogeneal Numbers,) Or Homogeneous, are thoſe of the ſame na- 


ture; as the Indices of 2 — if they are both affirma- 
tive, (without a Mark under) are Homogeneous; or they are ſo, 
my both negative, or have a Mark under thus, 3 and 25 


eigne] Numbers or Terms i in a are faid to be Ho- 
V , when there is a Similitude — 928 
| n 


uents; for as 3 ro 9m fo 7. 213 ane 


to 7, AS to 21. . 
th z | Heteres 


eee — of che-me kindy.es 


when one is negative, the other affirmative, 483 and 2, contrary 
to eal. Alſo mix d Numbers, of a Mole and 
Fraction, as 2 7: and in Surds, are ſüch as 3 
Radical Signs, as V/ and /. Vid. bra, Chap. 10. . 


Improper Frattions.] Such whoſe Numerator is . to or exceeds 
the Denominator, . See Chap. 2 


 Incammenſurate Number i.] TWO doch, as no one Number (eder a 


Unit) will meaſure, contrary to commenſurate ; 3 as 7 and 25s Or. 
cannot be meaſured by any one Number. 


Indices.] Numbers which — the Power of à Root; ; and in 


4 rithms they ſhew the Number of Places which the natural Men 
bers 1 82 to any Logarithm conſiſts of, being the ſame with 
Character See Exponents, and alſo Chap. 4. | 

Ineffable Numbers,] Are Surds, or irrational Numbers; which laſt. 
. ſee.:. Or (according to the Import of the Word) Numbers not to · 
be expreſſed. 

Incompoſiti.] : Numbers which no other but a Unit will e bes. 


ing contrary to Compoſit, and are the ſame with prime enen | 


as 7, 11, 23, 29, 31, and hundreds more. 

Intire or whole. Newer). Any Number of Units or Ones, (but 
Fractions are one or more Parts of a Unit) ſo that one is the mid- 
dle between infinite Units and infinite Parts: and tho it is by ſome 

not allowed to be a Number, yet ſince it is the Foundation of all 

_ Numbers, whether whole or broken, (for 2, 3, 4, Oc. ate ſo many 
ones, 2 3, 3,4, Cc. are ſo many Parts of one) and ſince I is as 

ly half the Number of things which are but 2 in all, as 3 ids 


: 22 Number which are four in all; it follows, that ſince r 
is not a Fraction, (or Part of 1, which would be a Contradi&ion 


_ to affirm). it, muſt be a Whole, 5. e. a whole Unit, or the Num- 


| bet 1, s 2.1 2 Units, or the Number 2, 3 the Num- 


ber z, Oc. For Unity is as properly an Indi- 
vidual (or inſeparable from Number) as theſe or any other. And 
jf we take a Series of Numbers, as 1, 2, 3, 4, 5, here 17 in all 
2 is a Number according to its Nature, as any of the other 
| le to the ſame- common Nature of Number, and t is 


fre Digits be made one Number, as 12345, I is here 1 ten thou- 


und, — is far from being no Number. It's true, 1 does not 


divide ner multiply, becauſe 1 it would. be abſurd to ſay. that 2 


erm or Place in that Rank as well as the others : and if che 


. 


Lib. or Z. (from Libra a Pound-weight, or 204.) The Mark pur over 


had eee eee ie eie r 


be er that becauſe I fay, 1 Horſe, x Field, Cc. I ſhould exclude the 
- Number 1, hecauſe it does not make more or leſs than that Horſe 


or Field, — ſo be: contrary, to the common Nature of all other 
Numbers. And as! it multiplies and divides as much as it ought 
to do, making every thing once itſelf, and ee Whole to 
one Perſon where no one is to have a ſhare with fo in Ad- 
dition, Oc. it does as all other Numbers do, i. e. augments or 
diminiſhes any other Number fo much as itſelf amounts to: Nor 
if Ladd 1 to 5, it makes 6 ; that is, ſo much more than 5, as 


the Number 1 added ; as 2 added to 5, makes 7, which is 4 


ſelf (or N® 2.) more than the 5, &c. And whereas fome great 
Mien, as Euclid, &c. have defined Number to be a Multitude of 
Units; it is highly probable they meant no more than this, That 


as Unity is but 1, and there are Millions of Millions, nay, infinit 
other Numbers; therefore, ſay they, that Number (in the gene- 
ral way of ſpeaking, or for the moll 

a Multitude or Aggregate of Units, 


Ines) Are whole N umbers, compared with their Parts; as f 


part without compariſon) is 


enny is an Integer compoſed of 4 Farthings, its Parts into which 
it is divided ; 1 Shilling js an Integer compared to Pence or Far- 


_ things, of which it is compoſed. But an abſolute Integer is a 


Unit of the higheſt Denomination of any Specie of Matter or 


Thing: as Pound Sterling, &c. 1 Ton, 1 Circle, c. and 2, 3, 
Oc. of the like, are ſo many abſolute 8 ; 

Irrational Numbers, or Surds,] Are fuch whoſe Roots cannot be aceu- 

rately extracted, as being no Figurate Numbers: But then they 
are to be conſidered as Surds or otherways, when compared wit 
the Power they are of. Thus 16 is a n dur 

ber, if Apple 


rd, or irrational Num- 
the 3d Power of ſome other; bur if you ſuppoſe 
it only the 2d Power, it is not Surd, but compleatly the —— 


- of 4: and the like may be obſerved of W And when we 


meet with Surd Numbers, (or thoſe that are Rational, which are 


to be wrought with Surds) we mark them thus, V5. W7is the 


 . way. of expreſſing. the Square Root of 7 ; \ 27 is the Expreſſion of 
the Cube Root of 27, Which is equal to 3, Cc. But more of 


this under Powers, &c, in the Algebraic Fart. 
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- 'of Line, Rove, or Side of x 


Geometrical Figure. Thus if a 


Foot, 100 is che Sa aal Number, and the 


Square (or Parallelogram) of the 
7 * Tards, che Linear Numbery (or * are x * 
10, or +. 

Lineal Arithmeric, | Is _ Selene performed by Lines.. 

Legarithms, | Are Artificial Numbers, of great uſe in Matheniaticks ; 
the Invention of Lord Neper, Baron of Merchiſtun. See Chap. - 


Mixt Numbers] Whole Numbers and Fractions, (Vulgar or Deci- 
mal) which are placed together: as 133, 29.75, &c. Or any 


Number compoſed of Digits, or Digits and Cyphers that are not 
next the right-hand. 


Multiples.) Are Numbers produced by the Multiplication of ſome 
known or aſſign d Number: as 40 is a Multiple of 8 or 5, be- 


Teer de an 216% for 'Gobineeriea)) Shuke eee ; 
| 'S = hs — A a 


cauſe either of thoſe will divide 40 without .emainer, and 20 - 


is a Multiple of 4 and 
Multiples, or Equinnuliples, A Are Numbers multiplied by one and the 


e Number: as 12 and 28 are inn of 3 and 7, for 
I2. 285 6.7. 8 


Mukrigles, or Commen Multiples} Are when one and the ſame Num- 
ber is produced by different aliquot Parts: as 40 is a common 
Multiple of 2, 4, and 5, becauſe' any of theſe divide it without 


Remainer, and 3 theſe multiplied one in another ac, 40. 


Multiplicatov.) The fame as — See 2 


Had 11. 


Negative Arithmetic.) See (N) near Is beginning of Algeb in 
5 Which this kind 5s uſed. 285 „ 


. of a Fraftion.) he Number of Parts contained in it. 


*; EL 


Oh. (from Obelic a Halfpenny) The Mark put for two Farthings in 
old Writings. . 


Numbers.) E of their aliquot 
arts; as 28 is equal to the Sum ts Parts I, 2, 4, 7, 14, which 
zs 283 and 1, 2, and 3, are 6. 
Parts. Proportional. See 34 and 4th General Heads, Se, 4. of Chip.7. 
Plain Numbers, ] Ate choſe which may be produced wee 
dome Number in another, as & the & of 3 by 2, 9 the 
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= - towards the left-hand by the Root. 
= And that theſe 'Terms of the Powers are really what ROW AK 
—_ . called; if the 5th Power or Surſolid (in the uſt Example 32, in 
3 the 2d 243) be ſquared or multiplied in itſelf, it produces 
= . ſquared Biquadrate or 4zoth Power, for 32 by 2 gives 1024-307 
243 by, itſelf makes 59049. And the like may 105 obſerved of — 
: fora I full Account 1 3 ſee the Word Powers: in 
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Promiſcuous Numbers poſed a Digits withour any limited Or 
der, . 7201. 3924, and thouſands of others, as anger. Maixt 
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Proper 2 ations, Chap. a. Sd. 1. | 
N ] See le, Subtriple, 
ET oitits thus, 3 411 6. 8. if direct. 


Prime Numbers.) ach as no other bur * e bee | | 


ee, Fats] See Parts Propertiotial.. i * 


er genen] Nager in Arichmerical and eee eee 


See Chat. a. S 1 60 
2. woo Quadrans a Farthing) the. Mark pur. 5 Column of 
hings. WWW; 45 
f N See Diviſion, Sect. 5. Chap. „. | Soi roofs ie 


rk Para The firſt Powers. See Potters above, and Linear No. 


the Reaſon or Proportion that one Number bears to ano- 


ther. Or more particularly it is Direct, Simple Ratio, Duplicate 
© Ratio, 'Triplicate, Or. See Chap. 2. Sen z. Ot Ratio in Pro- 
greſſion is the Rate by which the Terms increaſe or decreaſe. 


logie] The ſame as Product, which is the Sm produced by mul- 


: W tiphing = Ont as 2 times 4 is 8 = the Product or R 
Teo. deſcendi 43, 7987, Ke. 

c eeſſive Digits aſcending and deſcending, as 335543, 

Bale, Numbers) IT be fame with Articles and Decades, Thich e. 


Seſquiplicats Prportion.] See Head 1. of Set. 3. of Chap. be x" 


Similar Numbers,] Are either, 1ſt, Plain, which are dr as. form 
| like or ſimilar plain Figures; as a Plain of 21 formed 


| the 
+ ReGangle of 7.by. 3, is ſimilar to anorher of 8 formed.;by che 


Sicles or linear Numbers 14 and 6; for as 6 to 14, ſo 3 to 7: 


Adly, Similar ſolid 8 are ſuch as form like or ſimilar So- 


| Vids (as Parallelo opipedens, or 2 or 3 Dyes joined to the end of 
each other) of different, but proportionable Dimenſions. 

$ (i. e. Solidus) the Mark placed over Shillings in a Column of Money. 

Spheric. Numbers.) The — with Circular pers, which ſee, © 

Subduple Proportion.) Numbers are in ſubd e Ratio, when. che An- 
tecedent contains the Conſequent (or t e contrary) twice; 15 

do 10, or 40 to 20, and the like. 

Suberiple.] Numbers are in a ſubtriple proportion when the Conſe- 
quent is 3 times the Antecedent, or the Tontrary';: as 9 to 27, or 
90 to 30, &c. 

Sulmeultiple.] Numbers are in a ſubmultiple Ratio, when the Con- 
2 contains the ee or the * above three 

c po 


5 f $ 


. 41 - ; — = A . fr 
; and Seck. Chap, 2. 


Such'as are compoſed of « Wh#'Nulther oF e- 


1 
; 9 
oo . N 
\ - 


| 


8 7 85 = All dach BT ar nag: 


en RT Are fach Fr 


gon uſed in meaſuring 225 
lefkial 5 h Geography 8d 192 


down 


35 


At geber alters, 
0 r 7 


g e 68h 


iN 30, N : 2 21: 3 are Fear. e "a 
0 Ne a ee or 1 
or 21. Fourt r.coth 
230 Ten and 59 Fiche 0 55 So Pars of a F Torre: 


4 & ions im this Fra en, rhe 2 di 
a3, 8 aly.: Auding up a Column of Minute e 
E Givi 2 bo, putting the Remainer 2 yo eg. 
. ' rying.t te to the next Column toward the Led un 

5 — 


185 


een e e de c e REDS 
©. 1— 


grees, Minutes, Seconds, Thirds, &c. 
mally, 1 of 8 lower NETS mto the Decimal of 
the higheſt, and then working as is ſhewed in Decimals, Chap. 3. 


And by: the ſame Rule and'Diviſion-of” Decimals, is the beſt-way 
to divide theſe. But ſee Chap. 5. . 
ee Such as are conpoſaticf Digits Me flak in 

'A natural Sacection'aſcending'arid*deſcending, 48 31587. or Faß. 


Hale Numbers.) Sucl as MF found in Tables, as: of. 


= _""Tntereſt, Ge. 8 
—=x 2 Numbers] The 88 as Tabular Numbets. me the Te erm i is 
= SOL uſed in Tables of Cuſtoms, and Series of, a Diviſor by the 
—* Jpn] ak two Parts Fry Frackich ate call d its Terms 
= * 110 are the ſeyeral diftind Numbers | in an e 
1 8 . 0 netrical Pre Mon. - | 
= Ten 95 uch as "UF Places: Or even 3 " 


| l ane are Fe. as ufed in extracking t Cube Ros 

| Tripticate Proportion. See Proportion, or St. 3. of Chap. Head 1 

| 4 Unitgor Unity], The Number . See Lire Nambers,. aboys, 1 
Vucteniy odd Numbers.) Thoſe odd Numbers produced by 

Kee rr of a odd Numbers together 3 a6, ö 

91 45, which i is 9 times 5, AC. 
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5) containing Numeration, e- Addition, Sub- 
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The Tables — ire Þ eaſy, as to need little Explanation: 
I hare put them in two Methods, a ſmall matter differing. Ta- 
ble x. which is of Averdupois Weight; is to be thus read 1 Ton 
is 20 Hundred, 80 Quarters * C. 2240 Pounds, 33340. Ounces 8 
573440 Drams: Alſo 1 C. is 4 Quarters, 113 5. 1792 Ounces, &.. 
reading from the right rowards the left hand, "all which ir eu in 


Reduction. N oy 


And the ſame. is to fran in the een ſort of Table, * 


here you read the contrary way, from the right hand toward che 


left: As i Pound N is. 1+ Marks, 2 Angels, 3 N es. 22 — 

Shillings, 60 Groats, 240 Pence, 960 Farthings. One Mark is 27 
or A and 1 Third) 2 Nobles 13 5. 4d. 40 Groats, 160 Pence, 
c, the Numbers above ſhew that 4 Farthings is 1 Penny, 
* x Groat, 3 Groats 15. 6s. 8d=1 Noble, G. 0 


As to the Proof of ; ir is cigher . by Addition 
A n TI. 
22 os T a — or ant ou Us _—_ "ab 35 © DR 190 
2 . 3 * « E * 0 hy jp a 5 6 Thus 7 
F ; | q | 
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Chap f- 
Thueae Sum. of n r Lines added to cba e 
2 the 2 lower, is pl to the Sum Total: "9876. HR: 

he Sm any Parts added to the reſt of che SOA fond et 

> WM Bins the "Sts Tae 1 of. all the Parts > bid, 91 
whi ot e Whole: 


Or the Sum of the two Dowerk Ge use from F es 


the Sum Total, leaves hie Sum of the — 
greater, or of © the three uppermoſt Sum Total 17 18 
ko Nuthbiets. 

5 And thus 1 bope F Sem RE the 3 Uppermoſt 16542 

have laid down ſuch Sum of the 2 lower Lines 65s 

plain and copious Rules, 

Cc. as will be uſeful to "Oy Teen ar of the 

the young Reader in ad- Sums — 7 122 7 Proof 

ding Money, . | The _— deduct. 66 

M Kure, mw. 
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| Denominations in the common Way, 
2 


lf mt Intire Nunbers. | EY 


Tens under 100; to thoſe add what is under 1000, and the 
Thouſands carry d to the reſt. 


The M, C, and X — Hundreds, —_ 
Ne ref tie Cotumns they-ſtand over, as to place: . 1 


"Szcr. II. Suftroffinrof Intive Maste, ITS 
T is a Rule whereby the Exceſs or Difference between two 


my 


20 


— 


Numbers is diſcovered; that is, we find out by this part of 
Arithmetic how much one of two Numbers given, is greater or leſs 
ny the other. Thus if us be: e rk 30, we find it « v0 


" Heneeit a pears, . that in SubſtraQion there are always 3 Num- 
bers given, from whenee a third is diſcovered... 

Ot the 2 Numbers Sven, the greater I call the 3 Number, 
(as being compoſed of the leſſer Number and the Difference between 


_ thoſe «MK; Phe leſſer I call the Sutra bend, it being that which 


is to be taken from or drawn Out of the greater. And when that 


is done, there ariſeth the third Number, ＋ may be termed the | 


Remainer, Exceſs, or Difference between the Numbers given, and 
is the Number ſought for in this Part of the * of Numbering 


As in Addition, ſo in Subſtraction the Numbers Iyen 
of one ſimple gs, oma, or elſe 96A are one or = 
given are Abſtract 


nations or Names; fo r the. 
n i aid. by Exam camps of ane and more 


kemi of ene Bau or of AbltraB Fw Sa pr — 


- Encenmiple 1. Franz. — wT 
2 ** 1.71032 Borrowed J 19721 Received 1 4211 
750 Revived „. 9% Tad 4» 8957 Disburſed 4.1973 
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„ Renigitier L61297 Nemainer l. 20764 . Rem. = /. 7238 


one Ba mn e Ame, 


„Sanin toy Debtor 1 8 


"Loft 1 2871477 Ceed“ 2772114 
deen gained 904: +1958 une Dr. 9150+ 15 59h 
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Example 6. 


A as . or r Factor, to be applied and 
_ disbuvſed as per Order of my Employer 

Paid A. B. for Goods bought — 4 2072 : 13: 4 
For a Ship with Rigging — 
For Cuſtom to the ES 97:15: 31 


For Infurgnce ö 
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"tor's hands) AYE Fave Ts 
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en wen e 
Wich er, er Papstes being 
from the /. 9000, the Remainer Th the Fac- 


93619 . 
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— 3280: 7: 
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dedusted 


Example 7. 


de of A 


ee To 0 
Sold E FE 25 1 14 for59:17:6 
to E. H. 126: 3 : 25 at 315:12 10 
to JK. 94: 2: 14 at 235:17: 6 * 
to L. M 87: 3: 20 at 180:13:4 


© Bought i in all $17:3: 


Value 


Sold in 1. —— 


Fo 


* e . 3: 


* * 


Which unſold Goods coſt me 
From which laſt Sum * 
it, the Remainer is —— 


A c. wi 47. 
ix is 193:t3: *%e 
of C. more 923 3: 


2 16 . it 
Value 


* 1 4. 


386 19 24 
332 1816 * 


Sx 
14. LF 2h rok 
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17 at 7. 1: 22 
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e 34 25 1 127: 16: 73 
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1 by this 


| — 364 18: 107 
the next above 
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1 8 2 5 a> 


i yg ' 7 


49 x Diel lion: for NPs, the lang e N 5 

IN che firſt Example you are to take the lower Line from the 
upper, or the lefler Number 9735 from 71032. Begin at Units 
place, and ſay 5 from 2 cannot be, but.5 from 


orrow, and add to 2; that is, 5 from 12, and there remains 7. 
hen ws put the 7 under the Line, ſay 1 borrowed and 3, (the 


ae, „ 15 4, from 3 (in the com- 
pound 


10, which you muſt 


* 


Sect3. | SubftraBtion'of 'Intive Numbers. 9 
pound Number) can't be; but from! 13 (borrowing 10 as before) 
leaves 9. Which put down, as you ſee, and fay 1 borrowed and 7 
(the Figure in Hundreds place of the Subtrahend) is 8 from 10 bor- 
rowed (becauſe you can't take 8 ffom o) and there reſts 2. One 
borrowed and 9 is 10 from i (in the Thouſands place of the com- 
pound Number) can't be, but 10 from 11 leayes 1, which put 
under, as you ſee. And laſtly, 1 borrowed from 7 in the upper 
Line, and the Remainer is 6. So the whole Sum remaining is Ky 
Grape And thus any Operation of one Denomination is per- | | 

rnd. F | SH HOLORTOS AE. 140 (301A, EE 
Then for ſeveral Denominations I ſhall inſtance, 1ſt, in the fifth 
Example. You muſt always begin with the leaſt Name, here Far- 
things; and ſay 3 Farthings from 1 can't be, but borrowing 1 
Penny or 4 Farthings, add to the 1 Farthing makes 5 ſo 3 from 3 
and there reſts 2 Farthings: put under as in the Example, and ſay 


4 1 Penny borrowed from 4 Pence in the upper Line, and there reſts | 1 
: 34. Ihen ſay 15s. from 105. can't he; but 15 from 20's. 'which  _- : 
. you borrow, and the 10, viz. from 30, and there reſteth 1. Then 
? y 1 borrowed and 5 is 6, from 12, reſts 6 Pounds, Oc. as in tze 
8 former Exam 7 WD een, 


les. 1 | NF Tb FI FO HS 
The fixth * is performed by firſt adding together the Sums 
laid out, and then deducting that Sum, which 1s L 3280 : 31: 4 
from the 9000. Thus 1 d. from 12 you borrow, leave 11 4. 1 you = 
borrowed and 3 5. is 4 from 20 5. which borrow, and the reſt is 26; 1 
vie put under, and dedu&. the 1 borrowed from 10, Cc, as 
Laſtiy, In the ſeventh Example you are to deduct the Hundreds, 
Quarters, and Pounds ſold from thoſe bought: to perform Whichß 
you mult fay 17 Pounds from 14 i can't be, but 17 from 28 15 
which you borrow (that being a Quarter of a Hundred, which is 
the next Denomination) leaves 11; which added to the 14 W, 
makes the 25 which you ſee. Then 1 Quarter of a Hundred bor- 
rowed and 3 is 4, from 7 (that is, 4 Cuarters or 1 Hundred bor- 


P 


y 
* 


» 2 2, Ae. EOS. © IS: 


r rowed and added to the 3 Quarters ſtanding in the upper Line) 
e and the reſt is 3 Quatters; which put in the Remainer, ſaying 1 
-S (that is, 1 Hundred weight) borrowed and 4 (in the Sum of the 
— Sales) is 3, from 7 in the Hundreds bought, leaves 23 which put 
7. down, and ſo proceed, as in fubſtracting one Denomination :' and 
e the quantity of Sugar remaining unſold you find to be C 182 3 25... 


= And the Value ef what is ſold deducted from the whole Value 
d bought, the Remainer is /. 127: 16 7 (Which is the Sum only 
| ety | Wouanting 


n 5 * Colt 1 that was 

eee deducted, from the prime Value of w , 
unſold; viz. 182 C. 3 47. 25 W. Which coll L 364: is; 2 OS, - "the re- 

. 7332 which is got by this Tradi hs thus far. 
* Tho the Subtrahend, fo here J. 127 16:75 bs, over. | 


+», dufted as if the leſſer Numb 
uſual. WE S016 = £3 DT" Ib 
55 the Rules and Examples al ore, ay one 
form Subſtraction after the common way. N 
But the Work may be effected with - 
. out ſaying ſuch a — a one ee 1 
car's be, and 1 borrowed, Ae. 48 in * SIE; 
| Margin, IEEE From | 
For Where any Digit in 1 * com- Take 
pound Number is leſs than that land-. Ws 
ing under it in the Subtrahend, mark Reſts * 7 6 6 
the next toward the left hand With a- | 
Point, and put over it a Digit, which iS 1 leſs, as here over 4 in 
. the Number given put 3 ; over 3, 2, . 
Then where the Figures, put over the pricked ones. (or thoſe 
given) are ſtill leſs than thoſe reſpeRively in the Subtrahend, place 
10, partly over, but a little toward the left hand ; then you have the 
very Numbers at large, from whence. Subſtraction is to be made. 
Thus 7 from 12 reſts 5, 5 from 13 reſts 8, 6 from 12 6, * 
from 11 leaves 6 ; 9 from 16 leaves 7, and 8 from 14 leaves LF | BOY 
Now I have only inſerted the Figures over thoſe poin 
- the Tens to explain the Rule; but tis n the 78 Gy 
as eaſily. N ui > by ſuppoſing every Figure as el 
leſs by the 1 (ſuppoſed 100 which 1 is borrowed from the next to- 
ards the left wb of the Number given to make Subſtraction from. 
For whenever you borrow 10, that 10 is preſumed to be taken from. 
the next Figure; rowards the left hand; and of conſequence there- 
fore that is 1 leſs, (1 in any Series 10 in another next it to- 
ward the right hand.) us in the 7 from 12 reſts 3 
where the one Ten borrowed makes the Figure in Tens place a 
Unit leſs, i. e. the 4 is but 3. And „ 5 from 13 reſts 8, 
chis x borrowed is actually taken from the next 35 and leaves 
it but a 2; and ſo 2 becomes but a 1, 7 a 6, and x a 4, Which is 
all 2 as you — the W yy without putting. down 90K 


the Compound Number J. 364: 18: 10%, it 18 as de- 
ö der . 1 * gran, a © 


1 


2 


* 
1 
5 
1 
5, 
8 
8 
* 
. 


So alſo in divers Denominations, the Unit borrowed biin, 
3 Denomination, muſt leave . 
= leſs, as is explained in 3 * 
. Where 2 f. Gl. * 37 IS 4010 10 20 ah 
I Ir. in the upper of be 86, * X 
two Lines given, being leſs Acquired or earned © 1 2765 
chan #95. 9 d. in che lower "Expended = * 7: 172917 
Line; therefore 4 Farthings — 
raten from the 6 d. makes e 1 55 47 $2. 
he 7 7 45 and 5 4.” reſteth ; - on; 
x2 Ul. borrowed frem the 2 5. - 1 M97 
and put over the 5 4. fv the 3 wx 0. taken 
From. the 3 J. makes the ſaid 15. to be 21 5. and 20. reſteth, Os. as 
in one Denomination; then I have it plain to -my-ſight, 2 
from J leaves or :; 9 d. from 12 and 5 or 17 d. leaves 83 17 C. 
from 47 leaves 4 5. 7 l. from 12 J. leaves 5 9. from ro leaves 1 I. 
and 3 J. from 6 l. leaves 3, wirhout borrowing and paying. Which 
Method with Uſe will make the Work eaſier and ſhorter than the 
eommon way: I mean, when only the two Sums given "are rote 
down, and rhe reſt performed in the Mind, err goes, eos 
5 This: is done with-- | * £ 843 
* 1 ere oo ny Eftre? * 2 . . 
borrowing or pa Serbe ent- Roll my . 
ing, and with . N is per aum. 1765 13 Gt 12.4.3 | 
Eaſe and Expedition; Repairs, Taxes; Cc. dedudt. 9: 1519 


and may ſerve alſo to | —— — 
Few: the Nature and * clear Eſtat per an, x = 1485": 16 85 | 
Reatonof the common | 

MY of Workin 77 
The Proof -0 SubſiriRion i 1 ** $a: LG, , 


For in the laſt foregoing Example, the Remainer J. 1485 166 
being added tothe Subtrahend, J. 279 15 9, the Sum is the com- 
pound Number given, or 1. 1765 12: 335 we „ 
ration to be right. 

Or by rn len, If em the L 1765 2 12 74 you tuke the 8 
wainer I 1485 16: 6, r e | 
Subtragend given. 1 


- $3... 4 Ry 2 a} 3 
— 3 8 4 4 5 
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ee ee nee 
92 *r. W. "" Multip ic ion , Mee, 1 5 
TULTIPLICATION is = Rule which, ſhews./the Nuh 
ber-of Units produced by making one «gnet: UNE ww 
Muttplciry of times itſelt. 5 5 
Or tis that Part of Ae of fach mine Eid: 7 6 
no Number or Quantity can be ſo great, but another greater may 
be diſcovered : For by it not only the Number of ſingle Sands that 
would compoſe an Heap as big as our Earth, but even one to ex- 
tend to the ſtarry Firmament are within che limits of this part of 
the Numeric Art to compute. | 8 
It is an Abridgment of the Work of Addition, performing; that | 
in a Minute, that Addition would require ſome, Hours . 
Thus if 8766 were to be multiplied by 20000, (or to know how 
78 Hours are in 20000 Years) tis only to double 8786, Which 
is 17532, and to that place the four Cyphers toward the right hand 
will make it 175320000 the Anſwer, (which is done in leſs; than 
half a Minute.) But how long it would require to put down 8766, 
' 20000 times; or 20000, 8766 times; and then add all thoſe Num- 
bers together; I leave the Reader to judge, and conſequently of 
the Excellency of this Rule, which is juſtly called Multiplication. - 
As in the laſt Section, ſo in this Part there are two, Numbers 
ws to find. a third: To inſtance, as above, 8766; and 20000 ate 
ven, and 1753 ꝛ0000 is the Number 1 by or reſulting 
rom the Multiplication. | 
"Of theſe 3 Numbers 1 (commonly the grea ater of the 2 ziven) is 
called the Multiplicand, the other a hols g given is che . ultiplier, 
and both together they are called Factors; Kt the Number 1 | 
therefrom. after Multiplication, is Ot the Product, or 08 Geo” 
metrical Operations) the R | | 
The Relation theſe three Ne 8 have to each other, is, That 
the Product containeth either of the Factors egen 1 the, other 
Fan contains a Unit: and conſequently | Y 
As 175320000. to 8766 :: ſo 20000, to 1. Or 
| As 175320000. to 20000 :: 8766. 1. Oc." But this by the 
: by till we arrive at the Rules of Proportion. 
5 5 The whole Buſineſs of Multiplication conſiſts in theſe three . 
hin Gi 
: 2 gg Knowing mentally and readily what any two Digits multi- 
plied together Ps. | 
* | 2. In 


© aw 


n bn 


2. In the right placing thoſe Products. And, 
— In nenn thoſe 1 Products into N general Pro: 


Hence it follows, that a Tubie of the Products bf ene Digi it b 
mpoſed, which, before you can proceed farther 1 3 


molt pleaſant — uſeful Science, mult be learned by heart: thus 


The firſt Column is 
what is abſolutely neceſla- 


ry to get by heart. 


Tze ſecond Column for 
the moſt part, that is, in 
multiplying by 10 and 11, 


does not charge the Me- 
mory: for to multiply any 
Number by 10, is only to 
lace a Cypher to the right 
hog d of the Multiplicand, 
(for 1, tho a N * 
augmenting and diminiſh- 
ing another by Addition and 
Subſtraction, yet it neither 
multiplies nor divides.) 
And to multiply any 
Digit by 11, is only to re- 
t the Digit as in the 


xample. And 1 have ad- 
ded the Multiplication of 
the Digits by oy becauſe” | 
that being got by heart, 


ſaves the trouble of making 
a whole Line, and of ad- 


ding two Lines together: 


for When you have that by 


heart, you can multiply or 


divide 12 (a n 
much N 

Pence in a Shillin * 
Inches in a Foot, %' as 


* one 9 * 


ng the 


: it 
ö 9 


A The Multiplication Table. 
3 times 3215=9 xo times 2 =... 30 
| | 4= LS — 
1 FS 15 ZI 
782 21 6= 
5 = a4... — 
4 times 4= WOO = = 
33 19 TY Tas 
118 68224 . 1 
2 S i. == 
is 8 22 9 
| 9836.5. è 8 
[5 times 3 25 = 
e TT | 
217 445: int * 8 
io IA ; r2 times. 22 2 
AL — 3 Ine = - ths 
„ 
8 = 48 1 e 
9 = 4 N 2 
7 times e 88 83 
, ..» == no8l. 
9=63 _ 0 120 
$ times 8= 64 „ 
9 = 72 1282144 
9 times g=: Bi IE 08 ep 
— —ͤ—ͤ— — — 
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” * Apr" Intire Numbers. Chaps, 
The wonderful Productions arifing from the placing Numbers, 


are many and ſurprizing : I ſhall here inſert an Inſtance, where, by 
plating only 9 Figures to the beſt advantage about 5 Digits given, 


conſtitutes. all the Parts of the common Table that are-abſolurely 
| ey to be inſerted for the more AE: part oa 


_ moſt Brief A ables i. 


. Wei <a * 


Or one 


pli 


ſqua 


o of theſe given to 
ed, 
ared. 


W 
be multi 


DDr 


to be 


ma Aw YH 


: {4 
* * : 


The large Table; is ſo bus, that it © najds.; no e e as ſhew- 

| vg. that 8 times 8 is 64, 8 times 9 is 72, and the like of the reſt. 

And this Table is very near as eaſy; for you muſt; N look for 
the Digits to be multiplied, in the middle Column: As ſuppoſe I 

would know what 8 times 6 makes; againſt 8 in the middle 

is 30 towards the right hand, and a ae 6 in the middle is 10 in 


the right-hand Column, the Sum of ich is 40; and thoſe Randi 
againſt the others, in the left-hand Column, are 2 and 4, which. 
multiphed rogerher, make 8: ſo that 8 times 6 is 48. | 
And to ſquare any of the middle Numbers, as luppoſe. 7, double 
0, which oh. ip ainſt it on one ſide, and multiply that by itſelf, 
Which ſtands againſt 7 on the left-hand ſide; ſo 20 doubled is 40, 
and 3 ſquared makes 9 : fo that 7 times 7-is 49, Cc. 
88 winch for the Tables: 1 ſhall now proceed to ſhew how. the 
tion of Multiplication is performed. 
2. The Application of the Rules in folving Queſtions, which-1 way 
ſerve, .inſtead of nen deſcending, to ſhew the Uſe of Multi- 
. pheation. un. 3 
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- LES 


tiplyer, 


35 


werbe 1. To multiply a „Number by, another, which ef, | 
Exanple "ws pb ti Example 2. we * 


ut >» Mulciplicand W _ Mutply—— e * = 
6 OY | lyer” | r 5 „ „ „ ++ -9 4 5 # 
7 — Ferre | | 
Produ 636264 A — 1583 5j 
Prop. 2. To multiply any Number by another co of two, 
three, or more places. A ** 65 for Example r. See Mali 
plication of Decimals. 45 | Extinct 
FE Examplei. *. 

Multiply 74963 
2 

374815 33337/ 

524741 2383 | 
#: + TAUBTS whnts ft 2 
e f 5 


oduct =" 17002325. 


Prop. Iu when one or more Cyphers ar i rhe Blu- 
ra ny FIT Il 

Example 1. \\ Example 1... 7 + 
Multiply . 57234 „ee e 3 
mum by $$» ©». 5203 NN ee ie ee 32004 9 4 4 
11614 335! _ n PF. rr oh 263-77 "v5 
SORT 225 5 17% bent a joe 390128 Ae AE fr {a FRA” 
a 4 — d d e 195064 | 300504 an 

| - 1286470 ging ne S : N "PIP Ss gfe 


—— 


Q 4 2 9 : 


. TY A. 10 182 


JA 211 2997 Made.c2 e „ eee 174 


4. How to do whem ons or ove Cyphers are next ti 
hand If ang ot: 'of the Factors. 0. 


- Examples. Sas 70 e | 
9369 Fe, 2 . ih 2306 . 


it" i — 
ego Pod 2959600 2959600 =Produd. — 

| 1 | product 78200000 
F 2 | Rates 


„ 


* Nannen apa 


l for fegen the Operations above 3 Fo 


1 Example 105 Say 8 times 3 50 Vote place of. * 3 
anni) 3s 245 put the 4 under the Line, and carry the 2 Tens to the 
next Product, ſaying 8 times 3 is 24, and 2 carried is 26; put 6 in 
Tens place of the Product, and carry 2 as before, ſaying 8 times 5 
is 40, and 2 carried is 423 pur the 2 under the Line as you ſee, 

and carry 4 (Tens) ſaying. 8 times 9 is 72, and 4 carried is 76 
put the 6 under, and carry the 7, ſaying 8 times 7 is 56, and 7 
carried is 63, which (being the Produce of the laſt Figure) put all 
down, and you ſee that 8 times 79533 is 636264. And fo much 


for Directions to multiply and carry the Tens from one particular 


Product to another; the Reaſon of which, and of af the ſeve- 


ral Products a degree tow meds the left hand, ſhall ſhew by 
and bn 


975%: 
In Example 2. of Prop. 20 150 and by the Rules above, that 7 
times 47625 is 333375 ; and then you multiply 47625 bys (the 


next Figure in the Multip 8 ſaying 5 times 5; is 25: place that 5 


under Tens place of the ct, and proceed as before; 


and when you come to the 3, put 5 19257 Product 3 times 5, under 
the Tens place of the laſt Line or Product; and ſo eontinue, if you 


had never ſo many Figures i in the Mulriplyer, as you ſee in the 


other Examples. 


In Propofition 3. Lou have Examples, chat e obe or more Cy 
phers. are in the middle of the jeg; bp you muſt (in beginni 
to multiply by the Digit next the Cyphers towards the 8 wing 
thereof) place the firſt Figure of the Product not under Tens place 
of the former Product, as DG but put it ſo many places ex- 
traordinary towards the left hand as there are — the Exam- 


5 ples thorowly explain the Meaning. 


In Prop. 4.] It is ſhewn, that whenever Cypher are to the right 


band of. either or both Factors, you need only to multiply by the 


ſignificant Figures or Digits, and then place all the Cyphers in one 
or both the Factors towards the right hand of that Product and 
when 10, 100, 1000, Oc. is the Multiplyer, you need only to put 
the Cyphers towards the right hand of the Multiplicand, and that i " 


Jour re ora nn meg of this Propoſition, -- - - 
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4 ou 


or Product 


* _- 


Sum = $7009 09g] 17002 25. 


l 


In the firſt of theſe too; you — the whole Work of the 
ſtand, the whole being put down, 


Multiplication as the Fi 
without Carrying or Abridgment; as 7 times 5 is 3%, 7 times 20 is 


ion of Aire 2 


- The late the Method in the Prod of the mort o Mat Rei 

2 ee ne Pd ie Wt vir 1 . 
give an \ Inſtance in the Work of the ſecond Eva ple of 
the ſecond Propoſition foregoing ; and ſhall ex 
Examples depending on each other, the ſecond o 
the Cyphers left out, is an Abbreviation of the firſt ; and the thi 
Example ſhews how much the Number of Fi 
Example is leſſened by carrying the Tens from the 3 of every 


- p _— hy. 4. * 


1 this wg three 
which, ſuppoſi 


gures in the ſecond. 


— 


. TLEL 


27009 127 IN Tot 


erfand. bes f 


two Digits to that of the next, &c. and not e whole 
down, which reduceth 15 Numbers into 3. 
| Example 1. | Example 2. Example 3. 183 
e | | 47625 35776 47625 2 . 47625 + | att 
- E434 | * 357 W 357 bY 1 357 f 
. der e e eee gt ere 1 
Py | . f 35 | 35 f » {449538 © '& * 
IG: 2288 1 140]. 140 . 1 
4200 42 | oo | Rook axe.” 
49 49 000 W 0 
280000. 15 kr - 0000 
| A IT einne. 
ieee 250 25 10 . A ne C | 
5 1000 10 00 | "77" 
| 30% f cob, hath. % ec 
©: ©7350000] 35 foo 
200 20 oo0000 1 
ab con = 1 85 gum N 
ba e 6167 e, 16, t Mitt Wet T. . 
nl ant 41:47 S 8g 0%jh a e 
| ; we 18000 18 | 0000/1 wo Nen 
2100000] 21 | 00000 „ lin nil 
ö | oovo0g:,. 3 rb Yo + Wy" 
n Lets Sum hel 
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140, 
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* 1 


145, 7 times 5 is ; 4200, Ce. Then 50 times 5 20, 1 6755 70, 
and 4000 make the next 3 Lines: And 300 (the third Figure in 
. the Multiplyer) times 35, 20, 609, 7090, and 40290 make the laſt 3 
Lines or Numbers in the Operation. 
In the fecond Example you ſee how the Work ſtands when the 
x utingzelfaryCypucrs are cur off, and thrown out of the Account.) And 
In the third Example you fee that the Sum of the Numbers ſe- 
patated from the Cyphers do reſpectively make the N 8 and 
fal in the fame "Order as in the ſecond Example of Prop. a. Se 
that here — ſee not only the Reaſons why the Tens 41 NT 
from one fingle Product to another, when 1 Line or Number is only 
made inſtead of 5 ; but you alſo ſee plainly the Reaſon why the 
Units place of every Line ſtands under Tens place of the Product or 
Line of Figures preceding. 
Thus much for the Fheory of 8 J ſhall next ew, 
II. The Uſe and Application 
1. Of Money.] Pounds are reduced — into Shillings, 
Pence, or Farthings, by multiplying the given Pounds by 205 249, 
or * 960, as per Table 2. in Addition. | 


Example, in 7873 l. how many Shllings? &c. 


| 6 3 Examp. 3. 
9875 de: Malei- E . 787 A 
20 Shill. in J. 1. J ply. 4 40 d. in i. 1. 960 gr. inl. i. 
Dee . | 
$h.157460 = the Anſwer. 1 542992 ©; 500; 47236 
| | os 746 - | 006007 O87 1” 


1 
— 


re r 8 

penee ſor Anſwer +8395 20 BET 7558080 Außer 5 

Note, Theſe Shillings may be reduced into che Pence by multi- 

plying them by 12 ; and theſe Pence into the Farthings by 

multiplying by 4. And the ks W _— _—_ Pounds, a | 
lings and Pence. 


Oueſt. 2. In 4.7873 : 18: uy bmg, 1 
how many Farthings? ne 
* >} 7873 by 960, avin” * | 
the third Example; to the Pro- 8 75 — = - 
duct whereof add 911 = the 7 FAVES 10 
Farthings in 18s. 114.4 and | Seer 
Dee Fern 
Add . g qr. in rd T 


Sum = 7558991 =, Anſwer. - 
2» 


Set. dene; bin, Mae, 1 


2. Of Averdupois the firſt Table in Addition it ap- 1 
| that Tons are reduced oo Hundreds by multiplying them = 
py into Quarters of Hundreds * $04. into Pounds by 22493 | 
: into Qunces by 35840, G. * 
ä Example, In 85 Ton Tr Ounices if 1 Ton= 35845 
„ many Ounces? nere eee Tons giten 1 
I 8 S Liquid Menftre;} RRR | Yau” — 
& Tor of dt oo 5 17 
* man res? the third I „ 26673 
1 'E 2 Qua? By you ſee - + — 
„ that in 1 Ton are 1008 157 Toh. 1. Anſw.Oun. 3946400. 
. — f therefore the ed cos = Quarts in 1 Ton. 
Ed l ein i 
62 1256 1 nin 265 * 
9 Nn er 
„ 8 Quarts, Anſwer. —— 
„ 4. 25 red 1 1859 How many Minutes may we ſay tis 33 
* E ſuppoſing. the Years, according to Sacred. Chronol Chronology to 
71 
y the eleventh Table in Ad- 52880 Minutes 
dien. there are in 1 Year W IS 5716 Tears Nee 
—_ n — 
| rs 315576 
3 1 : 52596 : 
, To reduce Square or Super- 368 11777ññß]ð5Ä 
ficial Meaſure] Bl ow many Dia- 262980 ar bc r 
hes monds;"6f 16 in a ſquare Inch, — 5 5 
2 fa Dang the Globe We live ce 3006 387360 Minutes for Anſwer: 
M u 1 — 8 err — — 
p "The rene (or Circumfetence) of the Earth, 8 
cording to Mr. Norwood's meaſured Degree of near 70 0 25040" ' 
DF is Miles . ; 
fourth of which is Miles — 6460 
Which bd by the Eazth's Diameter: = = 7967- 
3 | D YN 
* ot n: * 5 | 8 17 a 3756 7 ; | ul 
WP 55 A 9634+ | 
2 N 3 ca Cb 25 


whoſe Cireumſerence is that of the Earth, via. — e | 


uct 


AT Froduct e over — — 49873429 


1 


B33 3 \ 


Which multiplied by 4 producerk. ahi og bar eng 
u 


of the Earth (or whole perficial Content} in N I 99493 3680 
iles q 
Which multiplied by the ſquare Yards in one — A 6 88 
Mile, which are (as per Table the 7th). E 976 
. 4 | hd it Wee 
ego N e 13964557 : 
ES , ß 
eee N Bd = | ; 165 59848104. . 0 


The product is the ſquare Vards on the 6 61 795 162 3 3168000. 
Which multiplied by the Inches in a 3 eee 1996 
Yard, which are == i 


CFC ene 
5 e e 0 . $561564608512 , 
4 | | N | 1235903246336 f 
51 725 61797 1623 168 5 
ee the pee Inchei' 22 


on the 
Earth's Surface I 800865303625 728000 
Which multiplied by che L 22 in 1 ſquare Inch, viz. . <.” 6” 


a805 191821754368 
A 800865 303625728 _ | 
Produceth the Number of eee N — 4 
which anſwers the Queſtion 1281 38448 5803 1648600, 5 


4 0 


WII Gannett fa of are 
aforeſaid that would pave the Globe 
at 100 J. each Diamond, is Pounds 128138448;Bo1 164800000 


——kkk¶ —bũ ' — 
Sterling . | NN | e EP 7 N 
| * ; This Value is N as the 16th! in we” OA PE ADE 


By all which Examples it appears, that in this kind of 3 

which ſome call Reduction deſcending, one general Rule is to be 

obſerved, viz. 8 

"EM  Muleiply any Number of any Denomination by any Number of 

Units of a ſmaller or. inferior re that make a Unit of that yen, | 
and the Product ſhews hates vf the er r are drann 

For q 


COT. 


s, Dieke ne e, — 
For Proof of Multiplication, ſee at the end of Divuiſion. 


Note, That mam new and very e aeg u. 
ü her Siegen r br er: n ige 


KK 


oY E gr. V. Divifon 7g Intire Numbers 7 ſri Woe. | 


IVISION is that Part of Arithmetic by which a Number 
2, given ed n or diſtributed into any Number 
arts 
Hence tis plain, that it is the Reverſe of Multiplication ; ; for as 
that produceth an Increaſe, ſo this produceth a proportionable De- 
pr? and conſequently the Truth of any Product of Multiplica- 
tion, is n by dividing it by one of #6 Factors, of which more 


2 Diviſion performeth the Work of many Subſtractious (as Multi- 
kae does that of many Additions) by a few Figures, and in a | 

all Time 3. which Subſtraction would require an incredible "YN == 
of Time, Figures and Paper, to effect. Lo inſtance in the former 


LY TP 85 7 > #8 — 
8 * W211 1 


0 


19220 Numbers: If it were propoſed to find out how many Tears are in 
8 175 3 2 3 there being 8766 Hours in, 1 Year, e 
0 to ao this by Subſtraction, would re- 
6 2 re, that you deduct 8766 ſo often, $766) 175329009 CM 
— m 175320000, till nothing remain, 1 
' which would be after 2000 Be 1 1 
ductions. But the Work of Diviſion e 
8 ſhews the Anſwer with that which oy "gb in the . 
* It appears from hence, That in Diviſion there are always, 2 Num- 
Do. bers ven, and a third ſought, for. The Numbers given, are, 
— iſt, That which is required to be divided, which we call the Divi- 
wa dend. 2dly, The Number of Shares, Parts or Portions, into which 
0 the ſaid Dividen d is aſſigned to be parted or divided, which we call 
| I 23 3dly, The Part or Share ariſing from the Work of 
5 Diviſion (being the Number ſought for) we call the Quotient, (from 
= quotiens, i. e. how many times) which ſhews how often the Diviſor 
n, is contained in the Dividend; 
de And if the Dividend contain ſome what more than the Quotient 
expreſſeth, (but not ſo much more as the Diviſor amounts to) that 
of Surpluſage. is called the Remainer or Remainder. 
n, So that the. Relation which the two Numbers given -and that 
all Dd (ſuppoſing no Remainer) have to each other, is, That the 
or 


end contains either the Diviſor or Quotient fo often as the 
G | other 


other doth . a Unit: eee Vat de e Diviſor :: 0 2 
to the Dividend. 
Or as a Unit to the Quotient 3 100 che Diviſor to the Dividend; ; 
and conſequently. 
I be Product of the Diviſor and Quotient is equal to the Divi- 
dend by 1 ; any of which Confiderations proves the Track of the 
Tn of Diviſion. | | 


ö The . 3 hate: wor edt V 

=_ „ In conſidering how many places toward the leſt 3 a 5 
1 Dividend the Divifor can be taken” from : : If from the ie Number 
| of Places that are in the Divifor, then, 


« i 
1 - ed of 


8 


—_ 2. To conſider how often "he firlt Figure inthe Divifor cam be 
5 | hadi in the firſt of the Dividend towards the left hand. But if the 
| 6 7 Divifor cannot be taken from the like Number of Places with itſeif 
; from the Dividend; then to ask how often the firſt Figure in the 
1 Divifor (as before) "can be hid in the two fitlt ei 
left hand of ehe Dividend: In either Dane. 

zz of which-Caſes, © ore [$68 

7654321 \T25220; 


3. We put che Auster th . 
IN AC you ſee in the E. | 
Þ vr Pl, 909; lb dd zich ** 3 
ample.) : * ** 1 ov RN — 5+ 1 + 21 
4. By that Figure ſo put in e nene 
Quotient, we muttiply the Dwifor, 4 any phe. N SAT: * 
1 and put the Product under that part — I's * 25. xy irt 
; * o 4 12 1 6 — #y * 
2 8 marked ont in the Divid eng. 2 308% ee 
| 5. We deduct that Produ fm e v E. ed 
che ſhi werked Part or Dividuadt, 41 1 e 71 
gs the Remainer under a Line * got brick 1% bug 9 n I : 
as in the Examples. | * ni 30 97 5 * * 14, * Tet m 2540 2 


p og TAR Q . wy 


| Tb df aN ee nk” 
4 ings Few 8 ride by 92 01 Ts 4 $4 Nags C 275. ! * 1 545 
= - | Nil 1 10 12 4 0 . ue 21; 


n! Sti ee 557 (a | 360101 den * „ navi 
11 51 1500 2 os daicls GY YN 18 „ e 
i tr IN. 1 ard . * 8 707 21 


Seck 5)  Divifts of ite d. 


«110397 Example 3. ent OD aol Eu 3. 10 d get 
8) 1743219 (217902 9) 90123456 (worgyup 7 


| K ' * | Ny 
** N £4 * * 1 * Abe A* hel. bo ” q 7 1 N. . * 
hy. K : . N — 1 - b " . _ 2 
2 ee e eee | 18) ports s 
; ; * * 1 47 


in 
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3 remains. 71 
k (Pref. T6 diy by Sa 


HR) 2224 94 'F (Ein ' 
* n 


* 0a Gb, he) 1234367 %% | 8 201637 
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Fs , 
+ .- ab 4 „ 


e n Example 3. 
4 oc. 9876) 1234567 (135 
F 
3 9 — 8 Laune . 4 1 * 3 49447 $141 I1y5 55 PEEL | 
> | „ 
1 | 8 2 67 relts, 


. 


4 


which bring: down. 3, (the next Figure in the Dividend) and ask 


Example we are upon. 


n.3. To divide by a Diviſor having Cyphers in the firſt, ſecond» 

ci: places thereof. eic ly 5 toe le) eier 

1 Example e xample 2. Examnpl 3 
92 1 l 7654(820 J 100 % Ane 


* 
Free 90... 


—— 
— 
55 


n Os ere 
. \! — 
on —— 27 
v 4 * 4 — 
— a 
Ge 


Reſts 3654 to divide by 12000. 


— 


| Reſts 304 A .— | | | 5 0 4 

Rules for performing the Work of the three laſt Propoſitions. ; 
Thoſe: by x Figure under Prop. 1. are ſo eaſy, that any. « | 
may divide, obſerving the five general Rules for p ing. To 
inſtance in Example 2. I ask how often 8, the Diviſor, can be had 
in 27, the two firſt. Figures to the left hand of the Dividend, (be- 


cauſe I cannot have 8 in one place of the Dividend) the Anfwer is 
2 times; which 2 I put in the Quotient, and fay 2 times 8 (the 


| Diviſor) is 16; which placing under the 17, and taking che 16 


from 17, the Remainer is 1. To which bring down the next Fi- 
4 in the Dividend, (and as you bring down any Figure to a 
emainer, mark it with a Point under, leſt you bring it down 
twice) and then ſay how often 8, the Diviſor, can be had in 14, 
the Anſwer is 1; Which put in the Quotient, and ſay 1 time 8 is 8, 
which put under and deduct from 14, and the Remainer is 6 ; to 


how often 8 in 63, the Anſwer is 7, which put in the Quotient; 
and ſo go on to the end of the Work, obſerving this Rule, That if 
after you have brought any Figure down to a —— you can- 
not have the Diviſor in it; you muſt put a (o) in the Quotient, and 
bring down the next Figure, as in the laſt Figure but one of the 


* 


0 4 
1 205105 | N | 
N 0 Prop. 


Sr ieee eee 


Q .- 


p- 


bo 
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In the Examples 0 Prop. 2. It is almoſt as eaſy to divide by peo 


- * F - N N ” - e 
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4 Figures as 1, obſerving chiefly this Rule; as in Example'z4 ofthis 
Prop. I ask how often 1 (the firſt Figure in the Diyiſos) — 
had in 12, (the two firſt Figures in the Dividend) the Anſwer 
would be 12 times; but you muſt never take it above 9, that is, 
you mult never put above 9 in the Quotient at one time. And alſo 
obſerve, that you do not put that 9 in the Quotient till you have 
tryed on a piece of waſte Paper whether 9 times 136 do not enceed 


1234, (the firſt part of your Dividend) which, oy leſs, may 


conſequently be taken from it: Sog times 136 is 122% from 1234, 
and there reſts 10; to which bring down the next Figure (5) in the 
Dividend, and conſider how often 136 (the Diviſor) can be had in 
105, the Anſwer is (o) which put in the Quotient, and then bring 
down the next Figure 6 makes 1056. Then ſay how often 1 (the 
firſt of the Diviſce)-can you have in 10, (the two firſt of that pare 
of the Dividend, becauſe that has one place more in it than is in the 
Diviſor:) If you ſhould ſay, 1 may be had 9 times or 8 times in 10, 


you will find that the Dixiſor wars! my by either of thoſe Figures 


will exceed 1056, and ſo cannot be taken from that Number. 
Wherefore finding that 7 times 136 will be leſs than 1056, I pur 
7 in the Quotient, and multiplying 136 by 7, it produceth 952 
which take from 1056, and the Remainer is og: To which bring 
down the 7 (the fl in the Dividend) makes 1047, and ſay how 
often 1 (the firſt of the Diviſor) can be had in 10 (the two firſt of 
the ſaid 1047) the Anſwer is 7 times, (for it will bear no more, 
without making the Product of the Diviſor thereby to exceed the 
1047) ſo 7 times 136, which is 952, deducted from 1047, the Rx 
mainer is 95: So that I find I can have 136 in 1234567, 9077 times, 
and 95 reſts. By obſerving theſe Rules you'll cafily ſee how to per- 
form the Work of this Example, and by this any other; and Thave' 
been particular in giving Rules for that end... . 
In the Examples under Prop.3, When Cyphers are in the firſt, ſe- 
cond, c. places of the Diviſor, cut off the Cyphers, and as 
Figures towards the right hand of the Dividend, and divide thoſe 
remaining towards the left hand of the Dividend by thoſe that remain 
towards the ſame hand in the Divifor : and when the Work is ended, 
put the Figures cut off the Dividend tothe right hand of the Remainer. 
Aud for the third Example, ta divide any Number by 10, tod, too, 
10000, Oc. You have nothing to do but only cut from the right 
hand of the Dividend ſo many places as there are Cyphers at the end” 
of the Diviſor : ſo thoſe, remaining towards the left hand of the Pi- 
1 27 | Y 1 ts 15 A en aun E « 'yiden& 


e Bree ny” « 
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oft 


np | Tg 3 aca 
—_  - xy adept 15.9, . 13 1 ABMS ro as betore) and there rel 
| 4, Which, put under, and ſay 1 time 9 (in the Diviſor)"1 is'9, And f 
borrowed is 10 from 14, — there reſts 2. Then to the Remaitt- 
der 2469 bring the next Figure in the Dividend, viz. G and toy 
how often 9 m 24, the A wer is 23 then procbed as bebe ö 
times 6 is 12 from 16 reſts 4, 2 times 7 is 14, and 1 is 15, from 10 
reſis 43 2 times 8 is 16, and 1 bortowed is 17, from 26, and there 
9, 9, ( ou borrowing 3 to add to the 6 is 26) 2 times g'is 18, 
and 2 borrowed is 20, from 24, leaves 4, or 4944; to which bring 
down the 7 in the Dividend, and proceed as before. 
1 defire this Method laſt mention'd may be well underſtood, for 


that the nar Examples will be 2 2 it, as being * 


ſhorteſt and eaſieſt Way, ns ſome 


e d Way of Dios. 7 
i ' Divide 1234567 by 136. acts x , ' "Fog 
In this kind of dividing, the Diviſor is ogg 
put under ſo much of the Dividend as it een 
dan be taken from; for 136 can't be ta- 14366 6 
ken from 123, therefore I put it under we 1 


we, " 
+ 8 


1234, the firſt part of the Dividend, ; 
and then ask (as in the ſecond Exam EE) 

of Prop. 2.) how often 1 in the Diviſor can be kth 1 12 ode 
» the Anlſer is g rimes ; which 5 put wha da” 


\ - 
* - 


a - 
* 


l Ad o ness nde Diviſer SAO! er 
5 to add to the 4 ſtanding over the 6, and as you mentle 4» 
daſh them out with your Pen) there reſts o; 9 tires 3, 5 Wi- - 
ſar is 27, and 5 borrowed is 32, from * 5 (borrowing 3 Tens to 
add to the 3 ſtanding over the 3 in the Divifor) and there teſts 1, 
which put over the 3, as you Tee.” Then remove your Divifor a 
degree towards the right hand, as in the Example, and cotifi der 
how often 236 you can have in 10%, (which is 10 that remained, 
and 5 next the 4 in the Dividend) che Anſwer is o, which pur in 
the Quotient, and taking the next Figure, viz. 6, into the 105 * 
makes 1956;; ſay how often 220 i or 1 in 10, the Anſwer 
is but 7 times; then 7 times 8 is g, from 46, and there remains 4, 
which put over the 6, (daſhing andſaito the 6 in the Diviſor) 
ſaying 7 times 3 is 2 1, and 4 —— 25, from 25, (borrowing 
two Tens) and there reſts o, which put down over the 5, ſaying 
7 times 1 is 7, and 2 is 9, from 10 leaves 1, which, put over the 
Cypher, as you ſee, out, the Figures in the Diviſor as you 
multiply them, and of the Piridend as You ou deduct therefrom. Then 
remove the Diviſor, and proceed as before, and as you ſee in che 
Example Sg Fd 
But there are two things which 2 his way of Den 

ferior 2 eg the 85 * the e the Diviſor 
every Figure put Ty” ; and ald the cancelling the 4 
Rake Files I by ney di = to ee your \ Work in caſe o 
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are taught "Rig 6d how to go 
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; | N 2=9135 89 3 1 1 i 
* 1 1 e. 4. $389 45 703. 9:37: 
6 8 0 Bo ooo 40 | 

Pe SY 456780000| 2 ere 1 f 115 
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10 45678 46050] —1 = 79 ürth Ge g 4 
. 1 8 gers A 
He © is 2 216298 = Yum or [eg "% 
rs : 1 reſterh 372 fir. Tal . 
In the ing of this Part or Section, Diviſion is ſaid to be 
the Work of many Subſtractions, and ſo it is plain: But then we 


a nearer way to work than to deduct 


the Diviſor ſingly ; for · in the firſt Operation above, we deduct 
200000 times the Diviſor at one time, (which are all the ro0000's 


of the Diviſor that are contained in the Dividend.) At the ſecond 


Working we deduct 10000 times the Diviſor, (which is all the 
10000's of the Diviſor that is in the Dividend.) The third time 
we take Goo times the Diviſor from the Dividend, then 200 times, 
then 20 times, and then 1 time the Diviſor from the Dividend: So 
that by this Art of Diviſion you deduct at 6 times what by Sub- 
ſtraction would require 216221 times to perform. 
Now to, know how many times the Diviſor to deduct the firſt 


I conſider what part or places of the Dividend I can take the 
; DS. from, and find it the five firſt towards the left hand ; there- 
fore I mark that, by Putting a Point under it, and I conſider —_ 
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often the Diviſor can be had in tlioſe five - „ Un 4 
(the firſt of one) in 9 (the firſt of the other) and find it 2 times. 


Now to know what Denomitiation to gibe this (2) I confider what 


place that Figure which I made the Point under poſſeſſeth, which 
being the Hundred thouſands, therefore: this 2 is 200000: ſo that 
multiplying the Diviſor by 200000, and deducting the Product from 
the Dividend, the Remainer is 740943 210, wich is an abſolute 
new Dividend, to be divided by 45678 the Diyiſor. So having re- 


porta the Work by the ſame. Rules, at laſt a Number leſs than - oY 


viſor remains, ſo the Work is ended. WES" Og 

And thus bydividing the hole into 6 diſtin& Dividends, there ari- 
ſeth 6 Quotients ; on of which is the general or true Quotient. 

But becauſe Brevity is moſt commendable in this Art, therefore 
all ſuperfluous Figures being omitted, as the repeating. of the Divi- 
ſor, the Cyphers at the ends of the Quotients and Subtrahends, the 
Work is then the ſame as in the two firſt Propoſitions ; And if the 
whole Subtrahends be omitted to be put down, deducting as you 


gradually multiply the Diviſor by the Figure put in the Quotient, 
the Work is then contracted as much as may be, and will ſtand as 


in the Example under the ſecond Way of Diviſſon . 
The Tarif ſhews 00 by Inſpection how often che Diviſor can be 
had in each Dividend R trial or gueſſing) and the Digits to- 
wards the left hand ſhew what muſt be put in the Quotient. 

Farthings, Pence, or Shillings, are immediately reduced into 


by the ſecond 'Table in, Addition.) . 0 { 
In 157466 Shillings how many Pounds? Cut off Units place, 

and take half the remaining Figures toward the left hand and 

where the Number to be halfed is odd, take the leſs half, and put 


10 to the next Figure, Q. Thus + of e is J. 7873. 
In 1889520 Pence how In 7558080 Farthings how 
many Pound? many Pounds? ; 
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'Theſe Run Roverks nd yore the Truth of the 
ix firſt in the Uſe of Multiplication. $06.98 r 
And as a ſeventh Example, K 6 of Multiplication 
and Diviſion, in ſhewing how to all the aliquot Parts into 
8 Nanber is capable of being divided ; 1 the Uſe 
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Example 3.) To find how: n an ca 
vile... ble. Bee the what e £2 i ; 95 8 
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15 2, 7, * ge” * 


N 247 I] Wo 24.43 
18, 36, 72, l. 14 


„„ 16, 2%, FR od 1091 
F000 
| ; 90, 180, 360. | 


2 diride the given Number by 25 5 J er aher that will 
divide. without a * and then place the Diviſors and laſt 
Quote as in the 


2. I multiply tim 2 * the left | hand by. the which pro- 
dos 45 placed under the 22 chat Product y the firſt 2 


gives 8 
Ti 1 multiply che 36 650 TY 4, 8, 404 2d 60 by the © deb 
ths, 42, 24, and g-placed under the 1 ahipli- 


de all the reſt Nee —— 
925 liz manner I multiply 6, by» the 3, (becauſe 
Digit is repeated, rd el have multiglied the 2, 2, 


2, 35 and the' 4, $, AG by 5) and the Prong re 1 184 36, 4 
the Products 


5- I multiply all that is before by 5, (except whe 
would bp She the ſame) a8 2, 4, B, and ad () in the 
nes, which produceth 10, bo, 40, 15, in the fifth 
Wi eee (nent the right hand) I nnitiply 6; 
| which produceth 30, 60, 120, ahd 45 in the ſixth Li 
ud 72in the fourth Line (of the Numbers above] b 


1 90, 2 and 360. 
And if Digits in the firſt Line to- 


there were any more diſſerent 

wards the right hand, 1 ſhould multiply all the above 7 Lines there- 
by, (Where t Products would not be the fame, for I omit repeat- 
ing one and the ſame Product.) But becauſe the Number is is 
360, and cannot therefore be roperly ſaid to be a part of the N | 
ber given, I therefore omit 1 nd put r ways inflcad. of 


Number given. 
8 dhe Rgtbe in the An Lic che 


And tho you 
1 will be true; as in 5 EN ee Example wall r 
$ - - * 


deter kee . > 
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E254 4 6 * 6 


1 —— Partsin he — of 360 are 


found 1, 2, 37 4, 55 6, 8, 9, 10, 125 re, 18, 20, 24, 30, 36, ba * 


60, 72, 90, q% 
Example. 2. 


be divided: 
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450, 755 eng 105 5511 159, 17253 11 3450, and 
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The Uſe of the Ruler fer uh the aliquot Parra ae 


This will appear thus Suppoſe I Would find 1 
a of a Found Sterling, I reduce it to its leaſt L. as 
969 Farthirigs ;: the/ aliquot Parts of which are found a, 3; 4, 5, G, 20 
10, 12, 15, 16, 20, 24, 30, 32; 405 48, ee 64. go, 96. 120, I60, 

192, 240, 320, 480, and 969, - 7 Ka is 7 

Wich Numbers being — — — 3 45 

made Denominators, and it 4:49 j,.3s.\ 1108... 1 on OO, EO | 


lowing ; Which being r 
poſed the Price of any In- o, 20, 49, . $0, 160, 320, is, * 
teger, . the Value of any [32> Lt 350, 240, 480, 900. 6 
Number of them is found _-. | 

by dividing * Number 050 Tiger & the da "ONe 
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© Note, 1 d. 1. in che firſt is and 3 d. 3 4. in the ſecond Ex- 
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Den gh * rie Proof of Muttiplitntion.” wh Ba A SW 46% 1 
This en on be done by Diviſion: as in Se Examples 
foregoing ng, the Nod of thoſe in the 'n ay Baze are. 
79 vs hr dividing thoſe” Products by the Muttiplyer, 
the Qaotient is the Mutiplicand'y or if you divide the Product by 
either of the Factors, the Quotient will be the other. But to pre- 
tend to prove Multiplication by caſting out the Nines, is a Miſtake, 
as 1 have elſewhere demonſtrated 3 for why divide by 9 more than 
42 or any other Digit, which would prove the Work as well? But 
veg cafeſt way is to divide the Factors by to, and the Product of 
Remainers by 10, which will leave a Remainer to thut oſ 
the Product divided by 10. But the miſchief i 8, thar if there be a 
Miſtake in the Product of juſt your Diviſor, or any Power 3 


this Way of proving 1 will not ſhew it. 17 - $6.0 7 
2 F 11 7 mpg it 4 
Ea The Proof of Diviſion. _ 0 Ih 22 
This is x ither performed by Nears er Diba, a as 7. 
in t 
* For 357) pen 47625) 270031 25 357 =Quotienr 
Example, 1 ot former 
have i = 811 — 27 . I 18 . 
17002125 hy : — — — — ' 4 kN 
357, and find e ee 
the Quotient —— — z . 
47625. And 3 © 892 $55 N — 43 : 
if ID ˙ ² ˙—L-—ůſ « d 11s ay 
that Quoti- „ . OR, - — ear „- n * * RY 3 a 5 
ent, the latter N POE LN 1 
Quotientwill 7 e 
be 357 the former Divifor. This is proved by Multiplication of the 


i Ten 476 25 by 357 the Diviſor. dee Exam. 2. Prop. a. of Sect. 4. 
8 ECT: vL 0f Bgrtting the Rate of Amber, called - 


N this | Seftion I ſhall ſhew, 93 85 
I. The Extraction of the Square Root. 
II. The Extraction of the Cube Root. 
in The ner the Bquadene Roos of Numbers, , 
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This may be | illuſtrated 17 
Sales; as Glaſs, Board, Oc. for i . 2 
Content of a — (whoſe 4 Sites a 4 * 
equal) be 81, then one of the 4 Sides is 9; if 
the ſquare Superficies be 64, then 1 of the 4e. , 
Sides is 8, Gr. as appears by the Table 
nd the ſquare Figure whole Surface is 64 OE. 
ſquare. Inks, Peer, or cher ; each Side © 
amr ao hoe) is called the Roor of that 
Superficies, as you ſee. So that when che 
Square Root of any Number is demanded, * 
as much as wah mg Dor are of « Geo-" 


* mn » * 
. —_—Y C " — 
* L 9 . 
1 & on 3 
. _— * do 5 * ; 
a : \ l 
* * \ . 1 


* * 
9 ww 
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it ro a complear _ Cpt) - An 2 
bus the long Quadratick |TJIFIt hs 
Figure being 16 in length, and 4 in & £1 | 22 ; 
breadth, the Superfieies is upon the —— - - Hr * 
= 2 EY ELIF i 
NE > LJ 
TL | 17 
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Root of 64 by the Table abeve is 

"Therefore a ricat Square, * 
of whoſe four equal Sides is 8, (as 
— 3 9 15 is equal to the long 


| $3 4 
any o- | N 0 eee - 3 Ir 


flar 64, 8 16) and the ſqua 
L 2772 


Zu Ys N f KA e 
cher Figure whoſs 4 8 Rat ah bak di is Ant . tai WW... 
—_— Numbers r * 
as the above, When n 
the Root may de * 7 $9 10 I 


extracted 

a Remainer, ma be called — * or 4 

but there are more Numbers, whoſe | 

_ extracted: and theſe are called imperfect Squares, or Surd 
umbers, of which more in Decimals, Logarithms, and * 

in in Algebra, e treated on. | 


2 - Queſtion 1. 2 Phar is the . ws 1 
Root of. 21 Dien LY Wh 
Place the Number r fo that 
may convenientiy perform For . As 1 8 1274 
and point over the firſt and every | 640) 3 
ſecond afterward; which Points ſhew .. 190 o) © 
— 4 penh. places the Roots wien 7 
Then conſider what ſquare Name: 63 4 
ber in the foregoing little Table is next ROM can is les 6550 
the firſt Branch towards the left-hand. of the ſquare Number given, 
(as here 10 90 ' 9 find is the next; whoſe Root (3) Iput down (like 
a Quotient) as you fee, and ſubſtracting the. Square of 3 (or 9 
from 10, there remains . |: 
Te which Remainer 11 bring FRED the. two, next. Figures (an) 
and divide thut 127 (except the Figure next the right bend by 6, 
whictr is double the Root (3) ſaying the 6's in 12 iͤ 2; put that in 
the Root, makes it 32. Then ſquare 2, and deduct from 7, (in, 
the 127) and the reſt is 33 then multiply 6, the double Root, by 
2, and deduct the Frodust from 12 n the 127). and dere FRA: 
The reſt is ers Repetition. 

Then double the Root 32 makes 64 and that is your next Di- 
viſor. Then to the 3 bring down the next Branch 45, marking it. 
as you do in Diviſion, = you have 345 for a Dividend. 4 of 

But becauſe (if Units place, here 5, be excluded) you cannot 81 
have 64 in the reſt, which is 343 therefore put (o) in 7 Root, th 
and alſo in the Diviſor, (to 64, as you ſee) and bring down the * 
next Branch 89, makes a Dividend 34589 to divide by 640. And fa 
finding I can have 6 in 34, 5 times, I put 5. in the Root; and ſqua- lic 
ring 5 (as was taught for the other L ures of the Root) I ſay. 25 Sc 
from 29, (of the 345 89) and there 5 4, and carry 2; 5 times 5 
is o, but 2 from 8 reſts 6, and ſo 5 times 4, e Diviſion, 
and the whole Remainer is 2564. 

Laſtly, To this bring down the laſt Branch ( 16) and divide 7 0 
258416 by double ri gee 3205,. Viz, 64to, and the Quote being. A 

4 I put it in the Root, and ſubſtracting the thereof — to 
in the 256416) and alſo the Product of the Diviſor thereby, 8, 
befire ſhewn, chere remains (o) and 329545 * Auſwer. 
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II. The Extraflion of the Cube Root. 


by the Root, produceth hs Cube Number given. 


A Oude is a folid Body bounded by ſix Geo- 
metrical ſquare Superficies's, as a Dye, whoſe 
Length, Breadth, and Depth, (or Thickneſs) are 
all equal: And to extract the Cube Root of any 
Number, is to ſuppoſe that Number the Content 
of a Cube in Feet, Inches, &c. given, to find the 
Side of one of the ſix 


chiefly uſed in meaſuring and proportioning of Sur- 


lids.” And as there are Surd Numbers, whoſe 
Square Roots cannot be extracted without a Re- 
mainer, fo it is in Cube, and other Roots, 


one to extract the Root of any whole Number: 
And where there are Naa I ſhall ſnew how 


to proceed, when I ſhew the Uſe of Decimals in 
extracting the Cube Root. 


What is the Cube Root of 32934 4168093464 ? 


it ariſeth. 
#73 x 5 4 


Squares that bounds it. S0 
that as the Extraction of the Square Root is 


faces; fo is the Cube Root in doing that of So- 


I ſhall give bur one Example, but tis ſo plainly 
demonſtrated, as may be ſufficient to enable any 
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The Cube Root of any Number is that whoſe Square multiplied 


Thus the Cube 


Numbers, whoſe Roots are the 9 Digits, are as follows. 
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and Cubes. 
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* of kunnt the Root PRE der F 


454 (32054 = Cube Root ſought. 


1 


6 „„ „ „„ 


9 © 


„ „% 


30816 
3073960) 166 16 8093 · 
_ 960 


MF 


307200 


; 


1536000 _ 


- The Cube. of 3 (iſt in the Root) Deduct. 
The firſt Reſolvend or Dividend. 


J.. J The treble Root (3). 20 
J.. Treble the Square of that 3. 
a Pam, or the firſt Diviſor. 


Cube of 2, the ſecond put in the Woe 
. . {Squ. of that 2, multip. in laſt treb. Root, 
. | The treble Square of the Root in 2. 


The Sam of the 3 laſt Lines=a Subtrah, 
4 1 The 2d Reſolvend, being 166, the Rem. 


and 168 carry d down to that... 


Treble the Root 32. 
Treble the Square of that Root. 


. Sum, or the 2d Diviſor. 


The 3d Reſolvend. 


Treble the Root 3 20. 


Treble the Santis of mn Root. | 


. JSum, (or the 3d Diviſor.) 


15384127 


| 308176365) 12327968464 


25 


Cube of 5 (laſt put in the Root.) 
24900 © 0» 
Laſt treble Square of the Root in that 5. 
The Sum, or a Subtrahend. | 


Square of that 5, in the laſt treble 5 


The 4th Reſolvend. 


9615 Treble the Root 3205. 


30816075 


-% * — 


1 
1— 


— 1 f 
123264300 


12327968464 


| 64 
153849 Squ 


308170365 


| 


; The 1 in the Pe 
Cube Root are very evi 


(o) reſts. 


86 S the Work of Extraction of the 
ident in this laſt Example: For, | 


Treble the Square of that Root, 


Sum, (or the 4th Diviſor. 7 
The Cube of 4; laſt put in the Root: 
are of * 4 in the laſt treble Root. 
Laſt treble Square of the Root in that 4 
"The Sum (or Subtrahend) which de- 
ae from the * 5 


- x. You 


ot. 
ah. 
em. 


ot. 
SL 


of) 2 times, Which put in the 


And,” zah, Ihe laſt treble Square o 
ſaid Figure laſt put in the Root: the Sum ot Which three Num- 
bers, as the Example plainly: ſhews, is the Subt rahend. 1101 1 


NSG Of Extradting the Roots of Numbers. 39 


1. You point over the Figure in Units place, and then over every 
third Figure, which divides the whole Cube Number into 5 parts; 
which ſhews that the Root will conſiſt of 5 places. 

2. I find that 3 being cubed, produceth 27, (as appears by the 


little Table foregoing) which is the next leſs Cube Number to 32, 


(the firſt part towards the left hand) I therefore pur the Root 3, 
in the Cube Root ſought as you fee, and deducting the 27 from 32, 
the Remainer is 5. 8 178 CRAP” Dry | 

3, To the Remainer we always bring down the next part, (as 
here 934) and that makes the Reſolvend, which is always the Di- 
vidend, in order to find the next Figure in the Ror. 


ee 
4. And to find the Diviſor whereby to divide that Dividend, 


you may obſerve that it is always compoſed of the treble Root, 


i. e. 9, and of the treble Square of the Root, wiz. 127. >. |; 


5. I find T can have 279 the Sum, in 593 (for the 4 in Units 


place of the Reſolvend 5934, you are in this: caſe to take no notice 
Sat make © bench. 27 
6. The next thing is to frame your Subtrahend, which is always 


compoſed, 1/4, Of the Cube of the Figure laſt put in the Root: 


z2dh, The Square of that F 1 in the laſt treble Root: 
the Root multiplied in the 


«4 


7. The Subtrahend muſt always be deducted from the laſt Re- 


ſolvend, as here 3768 from 5934, and the Remainer is 1663 to 


which bring down (as before) the next three Figures (168) and 
you have a new Dividend (or Refolvend :) all the reſt is Repeti- 
tion ot the fame Method of working ; except here, that you cannot 


have 308 16 in 16616, therefore you put a (o) in che Root, and 


from that 320 (the Root) you make a new Diviſor, Which is 
3072960 and for the Dividend, you bring down the 3 next Fi- 


gures (093) to the laſt Reſolvend, and that makes your Dividend 


- 166168093, Cc. which is all very obvious in the Example. 


HI. The Extration of the Biquadrate Root. 


The Biquadrate- Root is rhe Root of the gth Power, as the 
Cube is that of the 3d, and the Square Root that of the 2d Power, 
according to the following Table. 


Whence it appears, that the ſecond Power of any Number is 


the Square of it, or Product of any Number by itſelf; the Cube 


ot I or 


* 
q N 44 * 
4 * © 4 . * * 
7 - > 8 „ 
A 2 may T Dr G "Mm * 
5 1 2 : > * 
. "WM . - = 


F 


multiplying the Square of any 4 Table of Powers and their Roots. 


Number by its Root; the Bi- 
quadrate or 4th Power is diſco- 


vered by multiplying the Cube 
by the Root, as 1 in theſe 


nine Examples. 


But of the Powers of Num- 
bers to the roth incluſive, and 
the proper Name of each, you 
have a full Account in ths Ex- 


traction of Roots in A 


bra; 


where the Reaſon of that abſtruſe 


Method of der ee, the Square, 

urſolid, &c. 
Roots, is fully explained from ; 
the Algebraical Canons for each, | 


Cube, Biquadrate, 


both by Numbers and Symbols. 
What is the Biquadrate Root 


of 2998219536? 


The Example, with Rules how 


each Line is produced, follows. 


©. points. 


00 Of Dadam Hoops Ws Numbers. pit 


or 3d Power is produced by 


i The Biquadrate or 


he Cubes or 3 


4th Powers. 


Powers. 


il 


: #2. his! 2d, 


_ 
wo de Þ 


— 


Ek hop 
The - Root or f 


2d, 3d, and. 1 


Power, viz. of the 
Powers. 


A ; 6 


. 


1. You ſee that having pointed over Units ade and every 14th 
- place afterward, the Root will conſiſt oY places, as there are 


2. Lou mu conſider whar oh Power i in the little Table akore 


is next to and leſs than the firſt Part or Branch 29 : 
ve there (2)3 then GibſiraRing3be 


whoſe Root you 
from 29, there reſts 13. 


Bi 


ou ſee 16 is, 
Sermons. 20 


3. To that 13, bring down the nent n or Part 9821, and 
you have 139821 for a Dividend, of which the Units place muſt not 


be conſidered, in askin 
4. To find the Divi 


- which being a Diviſor, 


how often the Diviſor can be had therein. 


ifor, you ſee it is compoſed, 1ſt, Of 4 times 
the Figures then in the Root, (as here 2.) 


Square of that: And, 3dh, 4 times the Cube thereof: the Sum of 


5. There ariſeth from the Diviſion, 3 in the Root. 
6. You muſt find a Subtrahend, by adding together as he Di- 
_ rections againſt the 4 Numbers $1,216, 216, and 96, do exprels ; 
and ſubſtracting the Sum from the laſt Reſolvend, there reſts 19980: 


to which bringing down 95 36, you have 199809536. The reſt is 
only 5 ahem of the three laſt Steps, as to Means, 


* 


2aly, Of 6 times the 


29 


Sect. 6. Of Extracting the Roots of Numbers. 61 
| 8 e e 
| 29,982 19536;(234= the Biquadrate Root ſought. 
2 . Tbe Biquadrate of 2, iſt put in the Root. 


1 13 (the Remainer) and 982 1 brot. down 
3448) 139821. . J to it, being the 1ſt Reſolvend or Dividend 
. + 14 times the 2 put firſt in the Root. 
* 24 |- - - 46 times the Square of that . | 
I 32 |: - - 14 times the Cube of that 2. * 
34489] - The Sum of theſe 3, a Diviſor. 
81 .. The Biquadrate of 3, the laſt in the Roct. 
216. - {4 tim. the 2 in the Cube of the 3, in the Root. 
| 226 |- ++ 46 times the Square of 2, in the Square of 3. 
96 |-+ . a times the Cube of 2, in 3 . 
Iris l. The Sum, or a Subtrahend to take from 
11984]. the laſt Reſolvend above. ih 


4898632) 199809536] A 2d Reſolvend, or Divide. 
wed ©: 9244 times the 23 in the Root. © 

3274 |6 times the Square of 23. Ne) * 54 

. 48668 [4 times the Cube of that 233 | _— 

Þ I 4898632] The Sum of the 3 Lines, a 2d Diviſor. g "Y 

hk feen. Biquarate of 4, rhe laſt in theRooe. = 

Wh 3888 [4 times 23, in the Cube of 4 in the Root. 

. 50784 js times the Squ. of that 23, in the Sq of the 4. 

5 194522 [4 times the Cube of that 23, in the ſaid 4. 

ee, d 199809536] Sum = a Subtrahend, which taken from 

. a * the Reſolvend laſt above, | 1 

d (o) remains. 

Ip * 2 0 | 8 kin } | . 1. ; 

I know that the Biquadrate Root is the Square Root of the 

88 Square Root, and conſequently may be performed by extracting the 

1e 

of 


DOE TY OE. 
* 
983 
I 
2 


1 
« a 


Square Root twice. But this ſeems a more natural way to perform 
it, as the Extraction of the Cube, Surſolid Root, Cc. may be done 
from Algebraic Canons, and I have inſerted the Method here, becauſe 
to me it is new; for I never ſaw, nor heard of its being done thus 


* before: and I was pleaſed when I. conſidered it from the 4th Power 

| of a. in Algebra, which wonderfully, tho plainly, points out all 

J's theſe Rules above, which ſeem ſo intricate, as to be impoſſible. firſt 

is to diſcover. This Extraction of the Biquadrate Root is _— in * 
29 | | g FR = 


s . 
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4 * 
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ſorhe Condition of a sen NY 3 mean 3 
_— 3 2 Entoemnes, as in rhe 5th Head of Geometrical 
ogreſſion, Wt 25) * 

e he Proof of the Seve Root 6 appears from the little Table 
to it) is to multiply the Root in itſeif; the Proof of the Cube is to 
multiply that Square in the Root; and of the Biquadrate to mul- 
tiply the Cube in the Root: for they reſpectively produce the 
Number given to have the Root extracted, provided that nothing 
remain; and HER KEDS do, 15 ah Remainer, "= 


774 xs SAS 857 24 . AN 8 4X4 <4 N 83 x WF = = WH, 4 . 98 IN 43 1 So 


ated "£3," 


0 SARS ** e 


ng 1. 


Contains the e Application of the Nee Parts 
f eArithmetic, to Vulgar Fradtions, Progreſſion, 
the Rules of Proportion, Practice, Loſs and 
Cain, Fellowſhip, 2 — Exchange,” Equation 
f Pa ryments, Alligatton, « and Rules i (oh Po- 
fe Gs in eleven. Sections.” 21 4 


Eꝶ6«*»„ẽ2eiů/„ ad 


A 1. 0 falke. Dai. = 


L FEY OTA TI ON and rain Teacherh whe a Frac- 

don is, and how to read or write down any one. 

By a Fraction here is meant a broken Nuinkes, | 

> that is to ſay, one or more Parts of a Unit; for as 

| =? there is Infinity of Units, ſo a Unit may be, or be 
ſuppoſed to be, divided into any Number of Parts. 

A Fraction conſiſts of two Parts, a Denominator, and a Numerator : 
The former ſhews how many Parts the Unit is divided into, which 
is wrote below the Line; the latter ſhews how many of thoſe Parts 
are contained 1 in the Fran Which is er abore the Line; as 


& of . 


* en 


JD, 


7 


b = OTE * 
E 1 6 
» . as : 
1 bf 
(Y ; 
1 


Unit (or Line mn) 


read One Twelfth, 


might more commo— 12——1 ths, A RIM Ta or hte: 
diouſy be made 3 1 


n Of Vage Banne 


3 of 4 Found Sterling, or TY s. 6 4h ere 2 — Numerator, 


* 
* 
' 
—- 
, 
_ 
1 & 


* theſe 2 Parts are called the Tens a Fraction. 


Or, to be more plain yet; 5 
the Line (a ) repreſents 1 ora _ 5 Fey" 
Unit divided 1 into 8 r and 1 18 4 1 1 4 7 1 ; 
doth repreſent the ſaid Deno- 4 4 TL MAES 
minator of the Fraction, given; 
and the Line (a c) is 3 of hols $ Parts; (a J Ro 4 Eights 0 A 43 
(ao) = =7x 5 (ap) = —_ T Oc. 


Having dere 5 4 
ction is, | wenn rg 

7 " aig is | 4 Table 7 2 Hader is 
how to read it; and m Read thus, 
that is, by firſt men- | 1--12th, wrote _ £ One Twelfth. 
tioning the Numera- | 2-þ-1 2ths, . «+ ++: 77+ Two Twelſths. 
tor, and then the mths. £45 © Thee Twelfths. 
Denominator. As by 12ths,. . ..... . f .. Four 'T welfths. 
this Example you ſee lan © hes . . 1 Five Twelfths. 
where 1112th of the tarls,:. «5:54 Vo .. Six Twelfths. 


12ths,. . .. , Seven T weltths. 
12ths, , Eight Twelfths. 
taths, . Nine Twelfths. 
G 2 Twelſths, 10--12ths,. 1 22. . Ten Twelfths. 
Oc. But the Line 1-1 3 . Eleven Twelfths. 


is wrote thus , and 


* __—_— 


3 


downright, and then 


Fractions would ſtand as in a the Examples next the ef hand, where- 


by a Line in printing might often be gained, if vr were wrote 
11 4 3 75, 2112, Tc. But let Cuſtom have its own way; and then 
Fractions are rote and read as in the foregoing Tabulet, and by 
the ſame Rule 77 is ſeventeen 25th Parts; 74 18 365, ſeventeen 
hundred and 28 Parts; that is, if a Unit were divided into 1728 
Parts, this Fraction does contain 365 of thoſe Parts. 
But there are various kinds of Fractions, as Proper, Improper, 
Simple, and Compound. 
A Proper Fraction is one whoſe Numerator i is leſs than the De- 


nominator, as thoſe above. 


An Improper Fraction is when the Numerator is greater or — 
to the Denominator, as 7, % Cc. : 


7 py © of Palgar Buben Chap. * 
A Simple or Single Fraction, as any of thoſe foregoing is im- 
mediately the aeg of a whole Unit. But bs * 
A Compound Fraction is A Fraction of aA Fraction, or Part. of 
another Part of a Unit, as + of 4, or + of v Ts Oc. and is een 5 
ted in the _— Examples. - | | 


1355 1 
| Where the whole Line (In) is 4 go 4 5 
divided into 10 equal Parts, and .| —— 7 
- each of thoſe are ſubdivided into 1 4 eel. 
two Parts: ſo that ſuppoſing the 1 8 9. 
Unit (Ia) to be 1 each 1oth is „ or 1 
2 5. and every half of a tothis1s. 11 Or 2 
ſo that 4+ of + is a. Fraction of a | ＋ 4 Of F 13 
Fraction, whoſe Value is 13 . But 2 Io 4 
the Value here is not intended to | I. 9 
be ſo obſervable as the Nature of | 31 66 
the Compound Fraction; for here . 7 
is A of the Line In, and ++ of | 410 8 
* is 13 5. for r is 2 5. and . conſe- . . e Of a. 049 
quently . is 14 s. and ++ of 14s. || Jo doe ne) 10 566 
muſt needs be 13s. Sometimes you | . . +55 of 5+. 11] 
have a Fraction of a Fraction of a _ | &Þ19+++4+ 124 
Fraction, Cc. of a Unit, as 1 Far- T. . of q 13 
thing is 4 of of r of a Found. 710 f 4. 
C. 4188 i 15 " 
e | = 1 8-10... 4.16; 8 
b A ef 5 17 | 
Having thus ſhewn what a e 18 
Fraction is, and how to read the .f 19 
ſame, I proceed to "nf Sas 20, 
Ke paint ; Ky 


„ 
" ” 3 
A. ; 


II. Reduction of Vulgar Raclum. 


bis Rule muſt erung be ta bay 75 before Addition and Sab 
ſtraction, NN 5 cannot be performed till the Fractions given 
* be —_— or { Qed, are rind by Reduction for that pur- 


"Caſe i I. To reduce a mix'd Number to ah Improper Frattion As for 


Example 123. 
Rule.) Multiply the intire Part by” the Ditichitthaigs" of the 
F raction, and to the Product add re pager) (3), 10 the _ 
P 


. 


" * 


Sect. 1. of nabe Fan, c 
placed BE x the Denominator (7) is the Anſwer, and will Rand 


7 + To 1s at ner Frabtiin 4 + whole or mix'd Number. 
| Mn 0 


Rule.] Divide the Numerator (87) by he Denominator, and 
the Quotient is the intire Number, and the Remainer (3) is the Nu- | 
merator to pace over the Denominator (7) ;. ſo the Anſwer } is 123, | 


and proves the firſt Caſe true. And by the fame 1 T 8=775 
IT, tis 9; 34 is 4, Oc. AN eee 
" Caſe 3. To reduce Compound, Frattions to Simple, yaa grow? 
2 Reduce 4 of + of + into one ſimple W . eee 


1 Multiply the Numerators together for a new Numerator, 
and alſo the 945 t ether for a new Denominator, and it 
ſtands thus 223 or this is T0 7 or Tr, by ing the Parts of the 
firſt and ſecond Fractions, and omitting thoſe wm are the ſame 3 
(as 3 in each) and 37 of 7 of A of + is . . 
The Truth this * Rule is eaſily * Yom d ſelf- evident In- > I 
ſtance, as 2 cf « Poupd ihenlllg is 64 8d. 7 the Rule it is 

1 is : And if 


3, Now r beng z f 4d. + muſt be 6s. 8 d. or 
the Parts be changed; and the two of a fort be omitted, it proves 
the ſame ; and the Reaſon is plain, for the Terms of a Fraction mul- 
tiplied by the ſame Number, does Te yn pong 
ſuch Fraction. + —- 

Caſe 4. To reduce  Fraffion to is dent . 

"Example. Reduce 45 to its loweſt Terms. -_. 

Rule x.) Divide che Parts of the Fraction by y any: d that 
e both without a Reniainex : ſo this 3 is reduced to , 
or Anſwer. EM 


Rule 2. Diride the greater by. - for 25 divided by.3 is 23, and 
3 lefſer Parr of the Fraction, and 2 3 divided by 3 is by 
j 1 remain, divide the 
; | ifor by that; wy 18 36) 45 (1 
| rh yet remain, divide th — — omen 
Diyi hy nll 2 re- . 36 (4 
9 main; and. the the laſt Diviſor „ 
, divideth both Parts of your Frao- 6.” 


tion, ſo as to reduce it to its 2 . * 
loweſt Term. See the Work in the Margin, where 9 the laſt Diviſor 


4 1 142 
b reduces I to 4; ſo 4-24, is 4435 Mis; and 434.is , and 757 18 
7. 35 e found as per the ad R. 
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erms is of the ſame Value w h. that Wen 35 thus Gf 
25000 8 15 1 ith Fal IPA . *And - i 
ound eing 20d. 8 tim t. is 13 * Gr Ac 
bene "T6 ud the Value 2 8 if wag Sc. [an 
2 le: What is the 9a of o a Pound Averdupois ? ph 
Ke Multiply the Numerator of the Fradtion by ſuch a Nam- 


that name which the Fraftion 2 of, and divide the Product c 


nually by the Denominator; and the 5 or Quorients'an! er | 

Your. Queliion. See the Work of the fo lowing Fab 1.4 4 

Example 2. What Roth e of x5 er. Example x. Ns | 
ef «Pound Sterling? 2 IJ. 31 Pounds wr... 
Mut- Nes 0 0 ö 14 ee wm I ib. 
17 een. * wn.” n 25 M< TS) 

i nbi 20 Shit. 95 L. Jin A * „N : 
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12 ay ont Ls. 35 31 remains, > | 
f 1 Drams in 10 | 
l . of 1 36954 + * 47 Js bon MO yg ” 
* ts be: 1.921 4 va in 1. Mule: . 0 100 201 48 1 0 * . 
+ « f 4 | 
THU, * ** 
boy. 1 ee Banbings." N r 
| 0 te, e 921 
1 2 2 - ly * a 
2) be - yas 1 foi "a 10 186 le 
On a+, | a3 
— I oh ; - >1 40 remains to 0. 7 
90 Mc 4 1 p place ove r 
Ts Sethe 4 Anſwer is — [ĩ | 
Es PO»; wet. bk So the Auſweris | 
- IS on. 8133 | , 1 2 4 4 "|  Oun. | ; 280 
767 Ni rde + 7 Dram. 1 l 
1 . 2 4 12370 36 : 


Aol by hs fats Fitts nay ccher Fri a of blower Weighs 
Mr, Gr. hach its Value — * f 


8 


Sterling we know is 7. 5 dior 7 Half - Crowns; and it will ap- | 


15 The/Trurk of his Rule is maiteſt ; foe" fuppose 2 


pear to be ſo by the Rule, if work'd as the two Examples above 

Caſe 6. To here Frattions of different —— to thoſe I | 
2 Value, which bane ac ͥᷣ , (r one am c he ) Danko 

le. Reduce 3, , and + to a common Denominator. 

Roe Multiply the Denominators/one in another for the common > 08 
F 718 65, andy timed 63i2:375--= Mhagpar- 4d 
mon Deneminator. E Ba ac ie ec e 0 1 
Then ſor the 3 new Numerators, x ie Named into 
all the Denominators except its own; and the Product is a Numer 
rator anſwering to the Fraftion-whoſs Numeratar cu multiplied: : 
as the Numerator 2 in 7 and 5 producerh 70, ſo is r equal to 3 
Then z multiplied in 9 and 5 gives 135, ſo is 4:4 equal to . 
And laltiy, 4 multiplied in 7 and 9 is = 252, ſods 2 equal to jo. 

So the 3 new Fractions have each the ſame Denominarot, and are in . 
value the ſamè as 28 So als d. and f ae == fand f, 8 
2 hd e © Ly and ee gta ee eee ee 

| ' The Truth of This: Rule v. will beleftdand: by ns any . the 
Prackions which have the ſame Denominator to its loweſt Tertn, an 

that you'll find 7 primitive Fraction given:: as tr * 

Term i 18. the —.— -e 3 "| 

This to be well minded; en rincipal. in 
Adnan See 38 1 1 
5 Cuaſe ). "To pale FraFHtons of 2 ſmaler Denoninatio „ Prallons of 

N 9 A 44.4% 4 10 Nr 81 18 * 
bs. | What Feubtiow-of u Bburid Sterling is of a Farching? 

Rate Conſider that + of e f of of of 24 4 
then reduce this compound Fraction to a ſimple by Caſe 3 hs. 

85 


7 


*. 
of 
4 
er 


find it +++ of a Fouνꝭ And by the ſame. Rule +; 
is 542 of a Pound nd; Oc. 
2 ruth of this appears by the next Caſe. 
8. r 3 
1 r ear 


| Bickel the . of the Frakes dy-fook g Num- 
0 of Units of their, 6s malte one of the greater Denomination : 

here 8 Fatthings m 1 I multiply the Numerator 3 in 
986, ant pluct the Product fof a Numerator to the e 
the Fraction given, which makes the Anfyer 4545-068; 


. Fraction in its e 2, und proves the la Caſe 7, | 


- 
1 


A. „& 1 no 


K 2 


68 er Been Chap 
to be right! Averdupois is 327 of an Ounee, whicki in 
i 0 hoo mh 8 753 as above. 80 char cheſe tuo Caſes ) &-8, 
P. e the Fruth of each _— A ft NUM 037 yo ot od of 22894 

* Wy it en nr . A 9 Is Vs of wht. Hut : $3. > 916) | 
own ( 75 4 


AE ner 


f n en ee 
DR + Baba ale 483.4 

gr Example 1. What is the dam ct 12; and a viii AA 4 

Rule] Reduce the Fractions to the 3 * Caſes. 

of Reduction, (which you'll find 3 35.) Then add the Nu- 

merators 56 and 36 make 92, which placed ee the common Deno- 

| 1 avg 8 33; the Anſwer, or 34. 29 9373 A VEN eee 

The Truth of this, Scc. "is thus proved : Suppoſe the afro e 

be of a Pound Sterling; 7 faths (or 7 times 20 d.) 18 114, 6 d. and 

of a Pound is 5564 the Sum of which is 194. 2d. which TR. 

find to be EEC 

— N e eee Wr #20! © 7-7 

oy” Example 2. What is the Sum of "% and + 4 0% 0 81 art No 

Eule. ] Firſt reduce the com „ 10 Fraction + of 5 or 4of 4 to a 

 fingle Fraction, which vou II find r or 3; to Which add the , 

as per Example 1. and Ra find the Sum Nn or Fx, (the Anſwer 

* of Reduction.) i 991% nail Huf 5 

e 3. What is the dum of 174 and 3 ff 7 bo nt rn 

Role] The compound Fraction in a ſimple is 5, which added to 

the Fraction-part of the mixt Number, maketh 77 7 5 Which by the 

ſecond Caſe of Reduction is 4 or Eq Which $ cj 17. gives 

the Sum 184. The Truth of which is proved by ſuppoſing 174 to be 

17s. 94; and of 4 to be {6 of a Shilling, which is 6d. the Sum of 
SON Lhe. 34. or 184, as above. 10 e SY Cx 


1 
' TT #- 


- 
"$4 12 , 
{EFF dy £448 + 


* 


e IV. Sahne du he. e 


Ex le 1. From 32 take g. 1 303 1 
* The Fractions in a common Moat bon 1 
and 5737 (equal to ) therefore 288 deducted from 736, 
* Numerator, the Remainer is 448 ; ſo, the Anſwer 7s 
(Which in its loweſt Term is Nr; and proves the firſt Exam 

Addition of Vulgar Fractions.) And this Remainer. (as in | Whole 
_ Naznbers ) add to the Subtrahend 4, gives the Sum 33, which 


ven (that way alſo) this and the fire in aden 4 Var 
0 . hb 7 | 


— rr 


- — — —— NY 3 — > -15 ade e 8 * K o * 
— - — E A n 8 . * — 8 
— - — — - - TY 
— — — —— — r 22. . —— 4 — EP . — — 
= PF > EEC — apa e 3 5 r 
— — IJ — F rn _— 
- — — — = » 3 r * — 2 — AT =, 1 - — 
— — — — — — = * — 4 75 rar — re wo 
— * ” — — 2 — N 7 CF —_— £ 2 5 : — * r — 
n — — 2 — - w— 4 - — — 
rr e ® * - a 18 82 e = PEE ni 3 * Ca * I 
e 2 on * l * — 7 4 N 1 


— — 


— 3 — _—_ 
EEC EI. 
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1 
„ 
| r 10 
* 11 
1 
by a [ . 
110 
1 * x t 
17 


Ps 8 


cs 
Try 
Example in 


. 


« | 4 
130 F 


emed. An 
5 190; e n 3 take: of z of 4... * 


— "$4 


+ Rule.) „ Rhee: the / 8 —— which 
you'll: find by the Sund Ce in eduction to be . 
2dly, Reduce and e to one and che ſame. Denominator by 
the Gxth Caſe of Reduction, which are +; irrt moves: earning 203 
and ert (equal ue Her) 2 WY £31 
= 2255 r Numerator — * from th ok Numerator | 
938448, t emainer is 76 : wer is e b 
you ul fn, y dnidng each pare of he Fra 17 ng 5g 
mall ; widing ration by com- 
— 3 254016. ve this proves the Truth. 
if 2 ohe = Evanpl in doen, but. alſo . __ enk is rightly 


1272 ; i t th OOF $5 
Example 3. Brea: 184 take 2 75 | a 
om 1, Reduce + of + to I Fra, as before, which 3 i845. A 
„Reduce , and 5 (the Fraction- part of the mixt Number. 
gre 'to a — n enn are + 7 (equal, to 7) and : 2 
ual to 55 ; — 
"ad, Now you meld ke 44 from,? LEE 8 cannot, as be- 4 
leſs; therefore borrow”. I or. 27 from the 18, will leave 17. 
14 to the +3, makes 27, from which take the 44, 
there remains 47s which.; in its loweſt. Term is + ; ſo. the Remainer- 
or Anſwer is 174, and proves the third Example i in Addition. But 
this is done ſhorter by omitting the Numerators and Denominators 
which are the ſame Digits as + of 4 is 3 or +, Oc, as under Caſe 3. 
of Reduction. 
Which 3 Examples in men, and thoſe 3 in Addition, do. 6 
mutually prove each other. 
And thus I have given as many Examp les as are. neceſſary, in 
order to the perfect 8 of. Addition and. Sb tra lien, 
which will prove very eaſy, (as they are ſo plainly expreſſed) eſpe- 
cially to ſuch as have a due knowledge of Reducti e 
Een mmm nnn, | 2 wn 


| v. Multiplication of rare bra. 


4 & 7 4 43,5 oh 
Example 1. Nulti Dr by Ne. . 
Ruble. | Multiply t — * for a new Nara, 
as here 7 by g 18 63; and. the Denominators, together for a new. 
inator, as 15 by 10 is 130: 23 Fa be 
— Example 2. eee Ae ei t 20 36-43; ine 


+ {25 9 7 D | ? . 
MA Mme Ys $16; r 7 6 N Ke. ak 


£ -k. 


—— ator; or he Prod o ofy 92 — and in — 
60 the Numerator 7 and 7 e und together, gives 25.11: 
1 CE ee Ty: : wy N SO 
e tm notPubs A 40 9182 dowel off 
Rule. | he whole Number wrote Fraction- Mays is , which mul; 
| cos che Rule r. and the Product is 175, (of che Numera- 
7 e that of the Denominators is 12 fo the Anſwer is Ba. or 
5 ken Cale of Redustiem ih re „ of 2307 779A 
Thus you ſee in Multipliestibn of Fractions the, product is leſs 
than DOE the Factors; and tis ſo much leſs, ds the Numeratot 
of che Mulriplyer is leſs than the Denomibaror; (in this Example) 
or ſo much as 7 is leſs than 12 its Denominator : for if the Numera+ 
tor 7 were 12, it's plain that +: (as is ſaid before) is 1, and x time 
25 would be 25, which would make the Product equal to the Mul- 
_ riplicand ; and therefore % Lon leſs than 123 hs maſt the Product 
A een | 1 bee einn .2£ 3 
Example 4. Multiply * by 8 e enge 
Nule. Reduce borh the mit Numbers to improper: 8 
* then proceed as by the fielt Rule in cation of Fradtions.. 
pas 247 oy “, and 13 is , and the Product of the Nu- 
metators 279 and 167 iS 9 and o bong . ſo 


e Anſyer e 1 A 23H fe 
2 55 So y may een . r : & 4045 * — 
3 VI Dioifies f Par Dathe, A. elt „ 
e 1. Divide t by r. iH „ n tm 


Rule.] Place the Fractions as in the Margin 4:46 LIB ( 
then multiply che Numerator of the Drri 


By rhe Denominator of the Dividend, ey is de vis aeg 
the Denominaror of the Quotient. And the Denominntor of the 
Diviſor i in the Numerator'of the Dividend producerh 945, the Nu- 
merator of the Quotient; Which is therefore , in its Jealt 
Terms : And proves the ns: of the OE in-Multiplica- 
zion of Vulga r Fraons. WA 

Ne 2. Divide PER by 25 

Rule] Reduce the mixt — 1 et bases and 

ut a nit under the 25, then work 

© per” the lat Rails, and” as inthe Die tor. Dividend. Quote 

Margiti- ' Whete'you fee" the De. ) 34-54 or d (434 ory! 
tient is 43, or in its leaſt Terms ins 
AI. And this proves the "Tn of Example 3; in dauerte. as 
that proves this true, Exam- 


ad 
— 


n by e ode 0 . TL TY: 
«> Rifle. } Reduce the mixt Numbers to Fractions, and you'll hart 
3 al to 485 33 di the Dividend e 1 S the Divi- 
LESS z="the Quotieme ; Which 905 ers T wol it 
— reduced to a mist Number, is Ai ( 
34177 or 247, the Fruction being in 
its loweſt Terms, (dividing each part by or 347 the Anfwer. 
b enen * 20040 ven of the qch-Examiple Ane 
Aud this ma yon the. * in * 
plication of Prictions. - Reo Kot, AK e £9 pnel 1) 6:3; 
I have in the Merchant's Magazine ſhewn the Reaſon! ob: al 
Rules above mentioned, for Reducing, Adding, Cc. Vulgar Frac- 
tions; and have not room to that here: but have fully 
| fhew'd how one Rule proyes the Truth of another, 1 is a 
nme re e ad 
*. Xt :. 67 £4 2H £ Th 3 
i vi. Ae n Rhett of View Fans | "= 
; 4 You muſt always reduce your Fraction into its lead 
Terms: tor if the Root can be juſtiy extracted in any Terms, it 
can be ſo in its loweſt, Tho when you cat ſee, as jometimes it 
happens, that the Roots may be immediately extracted. oi the 
cn uy 88 nes er it ta its 
W nA 0 ben 24423 
ae The Square Root of the Frackion 42 üb = wo the” 
A . And if the T had been reduced to its leuſt T „ 
| would have been 23 whoſe Square Roots are , as before. - ed 
2 n required, ; 
reduce the mixt Number to & ry and. 
Like Kor be Teoma as re ſa 565 is = whoſe- 
t is = 75 the Anfwer, (ſor the is 7215 in i 
aten 76 by 76 the Product is . 5 


reren? 3 36 19 2 
Ade is given whoſe Noot — — 
traded N Remainer, you muſt. teduce it to a Decimal, and: 
proceed to get the Root theveof, as per the Rules and Examples at. 
the End of Decimals; or it Nea e ing 
by Logatithms,- as at the end Sed. 3. o Chap 
II. To extratt be Cube Rove of of Volenr — Redgor the Fram 
Son to its leaßt Terins, and then emract the Cube Root 0 pe 
for thols of the Root, 8 es Boggs mai he 
1 ünme- 


E 4 4 
* 


HS» OE POO BI e eee 


han... Jad 


3 Xt h 4 I 


TT TT Og 4+ _» 


Tv. - A WE 17 


For — harm * a mint Namber, reduce 25 


Fraction, and proceed as by the laſt Example. But. _ _ 


cannot be accurately enough extracted without trouble, you. 

proceed by Decimals or 33 as is ſaid above. _ ky ws 
Note, Thas the Uſe of the ne 105 nes lon, n hi 

. in the two next? Sections. 


VL The Application . of Valga Frafbions.. eee 
Quel. 1. Two Bags contain 470 Dollars; 2 che greater ex ex- 
.ceeds the leſſer Two Bags conc : how much is in each 
Rule.) Subſtra& the Difference from the Sum, and there reſts 
438-2; Dollars ; half of which is 21 9 8 the Content of the leſſer 
Bag ; to which: add the Difference 3 277, and the Sum is . 
Dollars in the greater Bag: The Sum of which for. Proof is 470 . 
Queſt. 2. A Brick- Wall contains 17925 ſquare Feet on the Su 
22 8 e aſe phy t 5 q 2 ther 
wide 17925+ by 2727 t uotient 1 wre r 0 
65574 +52£5 Rod for Anſwer. 5 
| Queſt 3: In 846 Pole how many Yards of 5 - Yards to the Pole Þ 
x 1 . 25 Naar pin tte one * theiother gires the Anſwer _ 
a ; | 


4 


1 


-2Queft. 4. What is the Value of B7 C. . 33 Þ. Shout 
Nule.] The Weight is 874 C. or , C. 
multiply the Fractions together gives Fry "L which by by che f 
* of Rednsion of Fractions is 2 1264, 65. 4d. 

Queſt. 5. If I give L126: 6: 4: 1-5 for £24 ER a 


SD. 


what is that pe undred gs of ua def 


_ © »Rale;) Divide the Money (as 126 by the Wight t e 
and the Quotient is exactly A. 19: —, the Anſwer. 
2 And this proves the Truth of the. Queſtion... we... 5 
Queſt. 6. What is the Product of 5.5. 1 Har 
Rule] Multiply 3 . by 7:35. (the Pence pang, many 13ths 
of a Shilling) and the Product is a1 1. Shillings, or 5 37. 
FE os cr Nd 1 5 71 den a 15 753 


vided by e 


inn! 


Wr „ 


bein fel reduced to an 3 Fradtion) — in-{446s 
or J This proves the laſt Oveſtion to be truly wrought. oo 7 
Queſt. 8. What 1 is wy en 25 7 10 multiplied in 

itſelt ? oF he \ (65088 SC. . PL Hig.) 2 Lia < 1 
RNaule.] Reduce la 7%. 1 into arthings, and thoſe Far- 
things into the Fraction of a Pound by e ſeventh Caſe of 4 
Reduction of Fractions: then you have l. 1322 to ſquare, (or 9 
multiply by leit ) which produceth U 291 71 e, the An- 
ſwer. 

I mould not have ioterted this and the ſixth Queſtion above, bor 
that there is much noiſe (tho litrle real Uſe) of them; ſome Per- 
ſons being deceived by thinking to anſwer them (for example) by 
reducing in the -6th Queſtion the 5 s. 7d. into Pence, and multi- 
plying them by the Pence in 7s. 54. and then reducing the Pence 
of the Product into Shillings or Pounds by dividing by 12, GC Bur 
this way gives 12 times the Anſwer, becauſe, as appears, the Pence > === 
| ſhould. be divided by 144, or 12 times 12 = the Product of the 7 
Denominators of the Fraction. And ſo in the laſt Example they 
will divide the Farthings in the Product of thoſe in the Nn 
given multiplied in irſelf by 960; whereas it ought. to be divided 
55 the Square of that, VIZ. 92 1600. R237 I. 91 41 $5.84 96-453 
| ” On the contrary, others think 1 the ſixth 
Question by reducing the faq; 99 kene to the Fraction of a 
N Pound, multiplying = by 182 here tis plain the Auſwer 

will be ſo much too little, as ve is leſs than ik i. e. it 3 

be but rr of the true Anſwer.” Met 7861 RIS 3 

Hence it appears, that ſuch Queſtions are only ns and ac- 7 
curatel reſolyed by Fractions, as in the ſaid Examples; tot which yo 
reaſon 1 have given thoſe two above in this part of the Uſe of Frac- 
ehe bur hope che 1 Arg ne Reader will excuſe this Digreſſion on 

e M RN DN ur Pe 15 HF. 
"WM n *} 6 zo. 83-1531. £35451; 5 Had 2 


e 8 E CT. II. "Progreſſion. Sn 


0" ADDON nie n A! + MW. 8 4 

T4 IS Patt & i Avirhnierie; the neglected both by many Authors 

of Arithmetical Tracts, and Teachers of the Science, is 
however of excellent Uſe, as ſhewing in a great Variety of In- 
ſtances the Wonderful Power and Dy of Numbers, and their 
Relation one to another. * N * „ n 
This — of Numbers 4s Uhr Arithmehtical or Gesme- 

trical. le men r 8 1 


Try -* Ln I. Arith- 


= _ - - 
* : 
* 4s 4 


„ aut... do 2 af int. ACS MEE 


LE ih 


Un Q A Hm” 


| * thereof 1 


And the like is to be obſerved in ſumming up any other Rows of 


pak? 
and back to the Basket) Sum-202, which 


5 the Boy, which is 10400, hh. of five Mi 50 


N BY. Pig 8 * 10 N g 
oy Abet! Pro on, or ben of N 


the Addi * e 
Er * So cheſs Numbers- oo 4-9 het 


* 870 * * 22 WR 4 2 
13 1 r N 
: 2 10 12 14 1 20 28 a4, Ce, oy j 2 
12 15 18 217 24 = 30 33 36, 3 


Esch . ce in the firſt. Series or Row. differ © 1, esch 4 
in the ſecond Series by 2, and in the third by the common . 
of 3. And a Series of abundant SHINS e 30, 42, 542.4 66, & 
which differ by za. Now, 

1. To find the Sum of any of the Series's, you mut multipl kay che 
Sow of the firſt and laſt Terms by the Number 3 9 5 or 
half the Number of Terms by the Sum of the firſt and laſt, and 
the Produ gives the Sum required, 


Jos r AT - 
af WY 4 


© Thus 1 and 12 is 13 b 6: aer gives 78 the Sum. 


—_ 24 is 26 by 6, gives 156 = the SF af the 2d . 5 
3 and 36 is 39 by 6, gives 234 the Sum of the 3d Series. 


Numbers, cho never ſo large, or however differing, if Arithmetically 


continued. 23 


2. Ie may be obſerved, : that the bat the : ſeveral, Suns of the three Lines 
above, or any other of umbers of Terms, beginning Wit 
ſucceſſive Digits —— — differ alſo in Arithmetical Proportion; 
the 2 Diderence being the Sum f the nN as 78, 156, 


Gueſt 1. How: many Strokes does the Hammer of 'a Clock ſtrike 
Mie — 12 Hours? This is done as the genen above, the 


Anſwer being 78, and would have been the ou multi- 
en e and. laſts ix. bn 12, . . vn Kc Beet 


| Queſt. 2. Admit a ns 100 Apples, which lis a Yard 
diſtant from each other, and to os ch of them. ſingly 
[on placed one Yard 1 many Yaxds does he 


Tarn tles Grit Form Lead Yards, the 1 hack bk "oa 


* is It; ! 4 


the Number of Terms) prodagethache Jun of the, Yaxds 


— 


1 * 
* U 
1 = 
” 
1 — i 
2 8 
* 
1 e g 


o 


- ws 


a Þ + 
=P 


e 


Wen. Oc: is found 1936 Feet. 


| Term. Thus id the ad Series che Number of Terms 
multiplied by the common Difference 2, 


„eren 


* = 
* N 
0 -- 5 " * 
* 4. 4 * = * 
eng * ws: | 
1 4 þ ” « 12 L * 
Wy - 4 0 p . 


EY nn. 
wy Body fall in 11 Se- 
conds of Time, ſuppoſing it to j 2 | 
fall 16 Foot the firſt Second, 3 | 
times that the nent Second, 3 © pa — 8 7643; Kit; 
times that the 3d Second, e At M Born abs 


as in the Example, (or by con- is . Ty 61 
tinually adding 32 to the firſt N 
Term) the 23th Term is 33 5 ͤ 
Feet, which the Body falls in 6 11 


the 11th Second, (fo prodigious N Fob ren e 
is the Increaſe of the Velocity 2) n LE b F EE 
and if 7 the laſt and firſt toge- Tt; ae ö 
cher be multiplied by the 11, 10 2 
the Sum of all che Fert that it e: een 51 
kala is 193606. | 
E eee fap- 
poſe by 4 Wach char yibrates Quarter Sevonds, Ind a Stone 44 


Quarters or 11 Seconds in falling 1 of ſuch a 


in chat any af che 'Fonve anrtrnas 
— —.— by double the number 
of Seconds: leſs 1. Thus 15 


d that in cha 8 Se 240 
Feet, age multiplying 16 by 15 * | 
n 
4 Tie hy hr Som of he > Numbers or Excremes 
Nr above; or add half the 
 A'Mean-berween 9.and t in the firſt —— TONE N 
Zo and 24 in the 2d Series is a. 


ep 


being 

gives 24, the laſt Lerm, 
Oc. or in any Series multiply the Number of Terms leſs 1 by "the 

——— — add gr given wr gg 5 1 

2 5 ing together given to find a b. | 

_ their Diderence, and add to the 2 ves the 3d, Cr. 85 

ſubſtracted from the leſſer, gives the tes Forms as in the third 

Series 21 and.24/are given to find — — the Difference is 
3, which added to 24 27, the , or ſub- 
e — art. 222 6. 5 


And in this Progreſſion Rogue 
without the intermediate, 


* 


27 und 33 in the 3zd . 30 Or. 
4 8 Difference and e 


1 
* 
* 
M7 
185 
* 
1 
N 
- 
4 
1 
& 
„ 
* 
* 
* 
N 
* 
9 
7 
1 
8 
q 
; 
. 
= 
if 
* 
* 
l — 
* * 
= 
„ 
I q 
5 
K 
9 
1 
. 
5 
$48 
5 
* 
Ky 
TE. -. 
£8 
W 
Py 
"=D 
* 
"7 
» 


«0 7 - 
— * 
R * 
Ss 
— 


6. If any four Nuntbers are in s Arihmerteal! Propoeeins, whether con- 
55 rinued or interrupted, che Sum of the two middle Numbers! * 0p 
to the Sum of the two Extremes, Thjhus 
In the firſt Line 7, 8, 9, 10 7 and 10 are/oiual 26'$:and 9 1 051 
Alſo in 7, 8, 14, 15 7 ànd 15 are equal to 14 and 8. 
And = = 3d Line 12,15, 18, 17 12 n 21 are equal to 8 
9 and 1 5 £ ne 
7. Tf three Numbers are in ede e bee the 
Doble of the Mean is equal to the Sum of en Extremes, ids 
123 15, 18; 2 times 15 is equal to Wand te 
8. If three Numbers are given, a fourth be fond by: adding to- 
- gether the 2d and 3d, and from that Sum ſubſtracting the fir 
in 14, 15, 16, the Sum of 15 and 16 is 31, from which rakes us, 
and the Remainer is 17, the 4th in Arithmetical "Proportion; 3 
this alſo holds, tho the Progreſſion be interrupted, 55 — 
9. The Total of the Progreſſion,” and the firſt ft and 1 77 22 
find he Number of Plices; divide the Total rake ri Sum — dhe 
firſt and mn rem and the + my is che 3 Terms * 
Places. . 3:1 44, eee 
10. The laſt n and common Diffetente given, 10 find the Number 
of Terms 5 ; dividethic-aſt Number by che Exceſs or common * 
rence. XX s 94.0792 NR e nan: 0! 
S x44 The Suns of the Progreſſion; and thei „ lind 10% Terms giues, 25 
Fuad the common Di ference. Divide the Total of the Progreſſion on by 
half the Sum of the firſt and laſt — and the Quotient is the 
Number of Terms. Then from the laſt Term take the firſt, and 
the Remainer divide by the Number of Terms leſs 1, and the Quo- 
tient is the Exceſs or Diference ſought, as will appear by any of the 
three Series's above. 
IT !be Reaſon of the Rule Fo ſumming up an Arithmetical Narr 
- According to the 3d Propoſition laſt above, half the Sum of the two 
Extremes is an Arithmetical Mean; and a Mean berweeri the firſt 
and laſt Terms of a Progreſſion, according to the ſame Rule, is 
found by the firſt Propoſition: and ſince that is a Mean between 
rhe extreme Terms, therefore that being multiplied by the Num- 
K* of Terms, muſt neceſſarily give the Total of them all. 
Or more plainiy: Take any odd Number of Terms in the three 
Series's above, and you'll find that Term ſtanding in the middle to 
be the Mean, according to the ſaid 3d Prop. Abus in the ſeven 
Firſt Terms in the ſecond Series, the Mean (or middle Number) is 
8, chere ha des, on each wy ſo une 
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Term is 8, as 3 for * ; ih next towards the left hand) 
is 2 leſs than 8, but then 10 (the next towards the right hand) 
2 more than 8; and 4 (the 2d towards the left fo po from 2 9 
iS 4 leſs than 8, but then 12 (the ad toward the right hand from 8 
is 4 more chan 82 ſo laſtly; 2 (the 3d toward the left hand fro 
the 8) is 6 leſs than 8 but then 14 (the 3d toward the right hand) 
is 6 more than 8. So chat — 2 is more plain, than that each 
Term (one with another) being 8, that multiplied by the Number 
of Terms muſt: give the — all the Terms (or wr J ſo che 
Sum of 7 of the Na of the 2d Series aforeſaid 1 #7 56. or 7 times 
8) And ſo of any eee e on e n e 
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T bis is when a Ster « Newbem: are increaſed. by a. e 
Multiplication of the firſt Term, and the Products ariſing, by ſome 
certain Number; called the Ratio or common Factor: as 
1 A5 4,8, 16, 32, 64, 128, 256, 512, 1024. e 25 

3, 93 27, 81, 243, 729, 218), 6561, 19683, Ce. 5 8 a 
4,267 64, 256, 102.4, 406, 16384 65336, Ce. 
ä N 1. Fo ſum up any og of nee whole, Relatjow/ix 
ina here ride ape rl 115 N. fr ch . 07 havnt 


The fl Wa 10 find the Tua! of. a Nor et inte N 


© Multiply the laſt Number by the common Naefe © ROE 
24h, From that Product dedud the firſt Number. MRS 
34h, Divide the Remainer bythe ſaid NMultiplyer less one; and 


the Quotient is the Sum ſought. 


The Example ſhall be in he finding the Aggregate of the middle 
Series above, the laſt Number whereof is 19683; Which multiplied 
by the common Multiplyer is 59049 from which-take the firſt I erm 

the Progreſſion (3) reſts 59646, which divide by the ſaid Multi- 
plyer lels i, 010. viz. by 2, and the Quotient is 29523 = the Sum 
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elf, ö 
the toth Term, if the Progreſſion had 
Sum is found as above. For, 

Vote 1. That when the Number of 8 and the firſt 
[above a Unit, the Square of the middle Term gives that next 


2 ese 


which would 
hence the 


above the laſt Term, as in the laſt E 


Note z. If the Number of Terms de odd, and the firſt Term be 
be a Unit, then the Square of the middle Term gives, the laſt 
Term of the Progreſſion, as in the firſt Series the, Square of 


the laſt Term= 1024. 


Note 3. hi Terms be a enen Number, and the firſt Term be 
One or Unity; then the Square of the Sum in the place of half the 
Number of Terms gives the laſt TOR fave one : as in the 10 firſt 
Terms of the firſt Series, the r the fifth Term ( 16) gires 
256= = rhe laſt of the 10 Terms Midge 

Note 4. If the Number of Temas" det even, ade the Gr „ be 
more than a Unit, then the Square of the Sum in the place of half 


the Number of Terms, gives the laſt Term of the Progreſſion, as 
in the third Series the 


Square of 256 is the laſt Term 65736. 

Theſe Rules are more particular and uſeful in the ſumming up 
all kinds of Geometrical rogreſſions than I have any where ob- 
ſerved to be exhibited, and therefore worth noting, for they al wa 
bat as in the two Series's above; and where the Nature of 

E the firſt Rank eke as is rhus farcher demon 
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1, 2, 4 8, 16, 32, 64, 128. 236, 5 1 1024 


/ he upper Series being Aeithmetical, che Addition of > any 26 


* Double of any one, ſhews veſpectively what is produced by mul - 


tiplying or ſquaring thoſe under them in the — Line. Thus 4 
doubled gives $ in the upper Line, under which ſtands 256, or the 
Square of the Number under the 4, Cc. any 2 added in the 


upper Line, as 3 and 6, give 9: which ſtands over the wee of 
the » Numbers 64 and 8, which 1 is 512. #5 | 
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I will be the more eaſily underſtood by a Series of à few Terms. 
Thus if I would know the Sum of 4 and 8, it is 4 (or the firſt 
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G) which plainly ſhews why you deduc the firſt Term (here 40 

> alſoin 2, 4, 8, the Double of 8 is 2 (or the firſt Term) mote 
than the Sum 14, and therefore from the te muſt be deducted the 
firſt Term (z.) Laſtly, in x, 2, 4; 8, twice 8 (the laſt Term) is 
16, which is the firſt Term (1) more than the Sum (15). And. 
this is ſufficient to ſhew the Reaſon why we multiply rhe laſt Term 
tte 8 Factor, and why from the Product the firſt Term is 
Now, as when the Ratio or common Factor is (2) the Sum of 
the Progreſſion is + the laſt Number after the firſt is deducted from. 
the Product; ſo when the common Factor is 3, the Anſwer is 4; if 
the common Factor be 4, the Anſwer is ? of the laſt Number (or 
Term) having before Diviſion the firſt Term deducted from the 
Product. Thus in 3 and 9, the Sum is 4 three's, or 1a, which is 
thrice the laſt Term (9) leſs the firſt Term (3) divided by 2. 80. 
alſo in 4 and 16, the Sum is 4 times 16, leſs the firſt Term (4) di- 
viding the Remainer by 3 ; as might eaſily (from ſo few Terms) at 
firſt be diſcover'd. . But ſee more at the end of this Section. 
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Queſt. r. A King of much Virtue and Valour, admirably eſteem'd 3 4 
by his Subjects, returning from the Wars with Victory and Peace, 5 
very much Emulation appear'd who fhould exceed in Demonſtrations _ 


of Joy. Among the reſt, the Governoux of the Fortreſs intending 
to ſignalize himſelf, orders his Sub-Officers to make fo many D. 
of Cannon; viz. 3 for the firſt Year of the King's Age, 
8 was 25 Years) 9 for the ſecond Year, 27 for the third Yea, 
c. (not conſidering the Impoffibility of the Performance) tze 
Queſtion is, how many Diſcharges were to be made, and how 9 
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70 much Powder conſumed, ſuppoſing the Guns to be each a Culverin, 
al - whoſe Requiſite of Powder is Ih "Vs | THT 
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Term (or the next 


above the laſt) per 25 418658283 29 


Note 1. foregoing, 
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| Reſts=2 5541865838326 


Half of which 18 127093 2914163, | 


12 183 —* FE TR? + 15 
The 13th Term. 1594343 2 u. 

8 1 ne « +2594923 
I 4782969. 125 
Mere een DS > 
3260 37 ka 18 4782969 0 5 

4 meme 4,407 
. 1435489 un 


the Sum of the Progreſſion, or the 


Number of Diſcharges order-d.. 


Which, at 10 Pound of "Powder at 5 5 Diſcharge,” gives 
1 0 61630 th. at 100 f. each Barrel, is enn 
Barrels; Which would lade 14184965 Shi 


| Oteft. 2 On the ſame Occaſion 
all the Bells in the King's Metro- 
polis were directed to ring as man wy” 
Changes as they were capable 
Now there being 10 Churches, 1 
of which had 2 Bells, another 3. 
&c, the laſt 10 Bells; how many 
Changes could be rung on all the 
Bells at each Church, and what 


St. Peter? „ 


the Sum Total of all that Pro- St 


gre ion: 
The Number of Bells multi- 
e. (any way) one in another, 
es the laſt Term, or Changes 


4 can be rung@hereon. Then 
Term by che n Number of — and divide the = 
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Er the Sum, 2 y the laſt 


13th Term. . 194323 
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ps, at 400 Ton each h Ship. 
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. be rang 
| USA at each, 
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St. Andrew's ...3., 8 6 
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St. James s 4. 2 
St. Jom s 5. 120 
8 6 „ 720 

Thomass. 7 +5040 
St. Matthes. 8. 40320 


St, Simon s. 9 362880 
N. Fudes,...710 1x 36a 
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& by e. Terms, rhe Quote is the. Aufwer Fox fou” 

2 ber e come ent 6 add 8, for. 7. Add 32, 

for $ enen 152, for g add; 872,; and, 19 add 5912, ges the 
dum of the Progreſſions, here 4037912. ,, | _ 2 

of wy 2 is the firſt Term, thes 8 the Sum aß n firll, e 

34 = the z firſt, the 192 = the 4, firſt, che 872 = the 5 firſt +- 

he $912. the Sum of the 6, firſt Terms. 

_ Oueſt. 3. Any Line or Number given, to divide che Ne 
extreme and mean Proportional To the Square of the whole 
Line or Number given, add of that Square; n 
Root of the Sum, from — Root deduct half the Line or Num- 
ber given, and the Remainer is the greater part. And for a Proof, 
the Rectangle or Product of the whole Line by the leſſer part, is 
equal to the Square of the ter part, by Euclid 11. 2. of. 

4thly,.If three Numbers be given in Geometrical Proportion con- 
tinued, the Product of the two oil he —— is equal to the Square of > === 
the Mean, as 53, 20, 80,-equal to 400. | 1 

+5thly, If two Numbers be given, it follows from the laſt, that a 
mean Proportional may be found by a hy 1 em together, and 
extracting the Square Root of the Product. Thus in the. laſt Ex- 


way pes 80 is 4003 the Square, Kor '>& which is 20 = the 
ean | 


rh, „T pon would Ed two Ceometrieat mean Proportionats 
between two Numbers given, as ſuppoſe between 5 and 3 20, you 
muſt divide the greater by the leſs; then extract the Cube R 
the Quotient; laſtly, by that Root multipl the firſt are "gives —=* 
the fir Mean, Which multiply by the ſaid i gives the l econd; * 
ſo is 5, 20, , 80, 205 the N umbers n order, 20 and 80 being” the 
Means requi g 

Ithiy, Or three mean Propettionals may be found thus :. Su ppoſe 
between 5 and 1280 Divide the greater Extreme by the 25 | 

Rena 21h Queens: nd. hit Rack 8 

multiply the leſſer Do Ar 3 times; ; ſo will the Anſwer 
be lound v e. ene 4 1597 0k n iet 277 andy os | 
"+ 8ehbly;\ If four Numbers be given ven in Geometrical Propotcids] the 
Prod dof thee Extremes is equal to that of the two Means: 


ſo in the laſt Example 5"times yu is + pak to 20 times 86, vis. 
1600. be 973 Hon He er * 15 cho 
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Fourth may — es ing ide feoond and. third together, 
and divic by the 6: as in the pet. 20 times"Go i 
1800, Whi ede by z, gives the 4th Proportional 3 20 This 
| 225 is the Foundation of the Rule of Three Dres, which is the 

Ber khn ed be taught after} have mes 


en Ni + 8 2487: 90 410 2 Dft 8 734249 
| The Proc ber whe Core holy A. ie Suns of -- 
12 * 2 Ms i Apart may. Pregreſſon. e Sat 6 7 F 
„ 2 ns ; * 
Bu ert note r Audi inthe Lirerat Work, 


- 1s Sow of the 
'Cihe Sum of t Pr 

e gt © 1 Ha, 
* its matiphed is. 1 the lf Term of the Pa gf. 


bene 3 
2 5 fo Nin fe Prin 


| The Sum of the Progreion * 9e l is this Bape 
© 3 'D; - 2, * 8, . . 59 175 * 


N 70 
kr :; wo uf tt ie . 1 N | oo Oe 
. fu—ff=rfu—rfl 3 that is U——IXI==2Xx1 Xu NaN 
u ru rl ttzat is u 1 ee e 
r—u=rf chat is eee, ee 
x! £ | $7 2413998 
2 prom | N | thation u= — ==the Ant 
+5 4 — 241. 7 re: 


8 
7 9 : 
on N 
* 


4 
Z 
F. 


— 


1 


| 


IT 
wil 


Wadern _ en Wt vt N eie 155 5 — ianus 


rey; al os SECT- as. 


111% bus HEN 3 mb? Went els 2 
. dds S len 1 ll hes the © * 
of Direct Proportion. 2. The 5 

tion. 3. The double Rule of Direct Proportion. Abe doable 
Rule of Reverſe Proportion. 5. Tbe Rule of. Proportion by? 
Numbers Direct. 6. The double Rule by; Numbers Reverſe. 

7. A third Variety thereof. 8. Doph Proportion Direct. 9. Du- 

pur” Proportion Reverſe. 10. Proportion. 11. Har- 
monicak Proportion. And, 1. 1 th 


| ht Ts bo 8 of Direct Proportion. ” 
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ak forego „ andis nftrated by Euch in the 16. . 
The main diff gulty is to ſtate the 3 Numbers given right; for 


nd & Ach, and hence ſome call chis the 
its great Ude, have” termed: it 2 

tle of ; betauſo the 
to the 3d, as the ad devs 10 
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ere are always do 
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Rule.) "There being ale, 38 f che | 

ther, put the laſt mention d down firſt : "> Put A 8 . 
left hand chereof which has 0 ont Au Put tbo 
other nent- che right hand. Thus if the #759 75 
ſanghit ſom a Year at the Rate of:5; Rr | 
Cen. ir by the State jn: che 'A.Prige WU, ler. Akrite 
Ma . x of the 3 given too. 3 3. 75 
Numbers is Intereſt, cherefore I 13 U. e aft 


place that in the middle. And'be- | © ba (ho terre 
cauſe! 100 has dependance on it (as 2) eee 
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en the right band (eue): 5 
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that is, as 100 ig in proportion to 3, ſo 18 75a to 37. So that you 
may prove this Rule by comparing the Product of the iſt and 4th 
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Prop. in Geometrical Prog reſſan . d 0 Bowl ts 
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done by Multipfication alone 9 
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eee e 't 1d-- ado rh 7; 3 


e 191 fr pr a8 1 8 Oe: "2: _— 
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This is who 
ſuch O perations, 


tobe twice 


e Go 


147 ge wn oY "y * 


W 5 — M Fl * 91 


Margin. 0 | 
Bar ache Writers N e vl 301 


ſcribed the 8 M 4 ay hue 


| aQueſtjon — 0 
| i Quai eine For 
. I! or the Imereſt of J. za for 


* Y 
as. p x 
= * 


1 


:: 
1 145 = 


— 385 


$0159" 29 ",2900 37 = hs 50h 1 * Bat 
610 12 "248. 3 3% [3 ft; 12289 * p91 - N. To als nf rf »& 121 Mitt 7 1 85 


r: 8:2: 22 
> Gy e 57 ; CO 26 uf Jo! Ws 21 Mz 110 ute 9 90 1 Ys 


Th Wir dag] TV. The Bat Rule of vs 


mn 
. * "= 


1h ; Lond A 
| * 23 % 


2 fa; Tf 14 Months 42 4. Io ©! wn; L Mon. 
what will 7 Months Work 32. 35 24% JA. 


and you 3 ei ene e ai 


J. 20:8: © 515K 06 wine Lar eon 

And bo tha Gig Rats” 88 5 ph 120 245 Gare T | 
the 5 of any Sum for any pt 1 291019 
ber of 1 2 . 70 for aß 90 Mac 53 . Gat gi 


1 4 Ay ——ä—ñUœP —— * TY 22 2 20 * ö 3181? w 322 ; 


0 


* 


the Intereſt is /. 35 then in the ſecond 305. Nd ia 14 
Working ſay, if 365 Days requires I 35; M AK IH) beding 
what will 119 Days require? FORT: find the Anker ro be 


. 4 ard ba $ 
21 - * wo. Det It : 37 os 
* £5 4 # 


ny 


Jens Free. * 1 05 K 
This is alſo performed d Operations, che firſt Direst, the 


latte Reeg For inſtance, Be 2 yico of ditls B 
What Privelpal will gain 4. 925 in Months, at the Rate of 


1909-7! DN 2¹ 80 93 21 


be uk Anfwer Aabaszägt. Pride 18 L. Aut. Princo 


is Fthar f ff * iſt tay % & 186 b . 


Principal. will raiſe ber. Sto L dh (s £1) 01 


the 20 ifaYear! e Non, fl . bn: Mon- * - 


ee or An- ah oy 12. 32 gun 22115 M2 2 2115 70% 


es e Que 7 aud Adr. A $38 ür * {IQ 14 d. Noa 4 
Riad! is 15% That 70 is "the Principat the ill raiſs be Inter 
I. 20 in 7 Months: by multiplying the 2d Number by 12, and di- 
viding by 7. Note, This R chew . 


H "above, „ Ws w Tay A Sand) er A 


S* 266 h 7. . Rule ef Propurion by Ne Direkt. zi ir 


ws wot 5 I: 23 I 28 12 1 3187 0 ont 


his Rule hath 5 "Numbers giveg to find a'6th. It is the fame 


2 1 1 ö 


e £4 4 <<  £# =« =o 


For a Va: by the firſt Operation, Days. 1 Dots, 


a4 i. two ann a Le md e uw Ac A rd 


v4 & vac qo 


with the 2d. PR — — 


dig a Trench 18 foot 1000. N e Se tee 
broad, p-deep; and % %%// 4 0 25 A 
— leng of by — 4 * ; 5 — Ä 8 
„„ Ln 
Hours? The er "Y; 236 oe: coe 1511 #7 0467 
as per Margin, is 20417 . 24900). 49000005 (20432 foot 
Feet. | e e 

Whenee it appears, . . SOS. 100 38", ; 
That as the Product - Fr > f 0 
cfrhe karten es rc 
bers is to the 3d.; ſo | 5 ; 69 £ er — ' AN 
is the Produgt; of ths... WES, 16 
4th and 3th tothe n 
N Which alſe lers fo prove the „NE; * 


4 by twice ſtating the Queſtion, this is dose by one - ſtating; = 
the Rule for "which is 10-place the Numbers at falaweth.. Where it's | 


obvious, 'T hat the 3d muſt be of the ſame Denomination with 1 
ſought ; the iſt and ad ate e e ee 
ns. the*4th muſt be 


of the ſame. Denom- E rin. Bes. L l, 1. a 


nation with the iſt, I 12. 5. | 4 1 mee *s 
and the 5th the ſame. 12 av . ; 


Example.) What is n the TR: | 2 3 
WW eee, 

FCC 

Rate of 5, per Gar. uh bed 1200) 29500 Ce- theAn- 


inch ic largin your "4 a —— 
The Rule for the O ar 3 * Vibes * ls _ 
enn r _ 
viſor, and” SBA Quotient is the park ren * fought ; ; a8 ap- 
pears in cho double ſtating under Head III. 2. 


5 e The Soca oe * 2d, and 6th, 1 is eq 
to that 7218 3d, 4th,” and 5th. rg: 7 * 2 
Oueſt. 2. 00d _ ot 9 4 * 11. . ot y 
Men in 24 Hours ear M. 2 8 Ham. 


"s 


For as 24000,” 500 ; 1 98060. 204 
And 24000 multiplied in 20414.is to 98008- e by 
ne J 


— 
> 


* Te fad Prin of th Rk of Proprivs big 5 Nene, oy: 


4 e 1 commonly called the Rule 2275 Numbers 4 4 
; ample.) How many Men can dig 2041+ feet iti to 5 at 
ge rate re of 2006/Migging- 500 oor. | in 7 Me: Sate = Ae 
thus : 


"A F | ic or An. Hun. . "Ther. et. un, * 5 pp 3: + 
n 100. 24: 500. 20 41% e 


2% 4 b 4 
. "& - F yy" A 2 * x * K 


Wo wat 7 


N * e. 1 1000 Wait in 24 Hours = a Trench 48 Peer i in thank; 

Men can dig a Trench of 2041+ foot long in 10 Hours? 

04 — this, multiply the 1ſt, 2d, and th Numbers together 

for 4 Dividend, which divide by 5000, the Product of the 3H and 
53k e and the n is 9800. Men for Art 


1 * 1 4 


E VII. 4 Third Vain f te Bae i ici by y , 5 


bong (altho | omitted by Authors) is as likely to be uſed as the 
laſt;. for (to put the ſame Queſtion, Wein, that. the e Wax 
the better appear) | | 

If z000 Men in 5 Mn. Hours, Fla. e e Fer 
Hours can dig 500 foot 1000: 24: 3 | e "204.17; 
lt ab even (as „ N Wr 

on'd- under the 5th Head above 3); in how many Hours can g800 

Men 21 z0 4 feet (of the like Trench?) 7 5 fy 

| le.] Multiply the-rſt, 2d, and 5th to ther, praducerh „ 


fats Aa Dividend : Then makciply th the 3d and Ach together for a Di- 


viſor, which is 8 | e is 10 n us" * 
* Caſes above: -- IF. 
1ſt Caſe be Fes to 3» 450 was e 
5 and found — Febr. Feet. 


be 2d .... . the Number of Men to dig the ler- 9800 Men. 


ger French in the leſſer Pime, and foumd 
3d . . . the Time in which the larger Num- 


Fir Proof of the ad Variety or Kind of Proportion, by 5 j 12777 Abe 
3 the aſt, 2d, and 4th, is equat to mY. 2 
Fl „an th. £ „ 

And for Proof of the 14 bey: The Product e1 
agd.Sth, is equal to that of the * +24; and 3 


Þ , py 
— 


bee he LE Re and found * 10 Hou 


vu ' .& a lk oc 


_, ft Rod 63 AC 


on 


vm. Ne aaa . 17 
gh ele Rule of Proportion Direct, in this: 
2 of the z (the iſt and 3d) requiring to be ſquared, hen that 
ſought or the 4th Number) is not a , and 1, viz, the mid- 
dle or ad Number, when that ſought is a ſquare Number, (or one 
whoſe Root mult be extracted to give the ſpeciſick Anſwer. ) 
Or elſe ic is when the Ratio is 4s the er of ns hg it 
chat of another, Ce. 
Examples... | 
The Dianerer of «ire being, tho Ark is 358% therefore | 
What is the Area or . 
ſuperficial Content of a The S. of | De The Sr. The 
Circle, whoſe Diame- e Area., e Area. 


terne ES * ? ee * ve 
'The Kalt for ſtating 6 IY 


the the Queſtion has w for obs base Rail Dire& : And the Dia- 
r — of and 64 
of8) x the Rude } | 


ug the Operation is the 
Direct for r ce mulciphied r and tha born 
e 


che Quorien 18 50 EF 2 
Euclid has rated, that Circles, are in 1 "as the 
Squares of. their Diameters; and accordingly, by this Proportion 


above we find the Area of a Circle 30, whoſe ee 2 
Ex age 2. What is the Diameter of. a Fry, whoſe Area is 


ores? i ing the Dia ne ene 325 bis 

ere 957 h . 

N ety uy OA, BO» gr ee I 
n, pe- 

. _ as be- Area. the Dian. Aren. 2K 


fore, For: 555 J 4 , eee, 
"2 1007/1 T8 IKE) ow. i1 


e bs Nees e en Tags v2 . 1 
Is to 4 (the Square of that Circle's Dine F A x 
So is o (or the Area of any other Circle) 

To (64) Son ee e e ele py 

bj porn; erer eg and you have che Anſwer, 


8. N n, i; HD a7. 26 503  OGOL > 5 t 


This peek ow each aber. n 
$8 oa? 052g 


C 
* 4 
. ; | 
* Fu 2 9 * . 0 — 23 4 . 
* 1 eb 7H ww ' 4 * * 7 
ws + £ : 
» Low / * * 


m me Papi Bo, 7 if u Op 


ere Admir the Pendulum of vur common Clocks: is. 39 
Inches, (as it is very little: more) we know that ſuck a Cleck vi- 
brateth Seconds, (or 6 times in a Nlinute.) New what is the 
* er vilmazeth Halt-Seconds, (or r20 times 
mute Fat ABEL. 5 3.342 ©. 
© Queſtions under his Rai are moſt ailcavaliy Natel ax in fuple 
Reverle Proportion above; and yang lo ſtated, ERS: 
after the Vibrations are ſqua - 
red. By this Stute it appears Nen. Ike. date, iche. 
that the Proportion is Re- FOO” 50. 120. * 
verſe: for if 60 Vibrations 
require a Pendulum 39 Inches long, it's plain that: a Clock, what 
Vibrations are 20 in a Minute, muſt have its Pendulum ſhorter, 
(for the longer the Pendulum, the fewer the Vibrations in a Minute 
and the contrary: ) thereſore more requiring leſs, ſhews the greater 
Extreme (or 120) muſt be pane Dudes, as appears by what is ſaid 
under the firſt Example of ſingle Reverſe Proportion. So that mul- 
tiplying the — of 6 π 3600: by 39, and dividing the Product 
e eee eee e ER 


6 RG. A Pendulum OI vr nibh . times in a 
Minute; how o vibrre in « Minue 


. dee d de 

** 55 ying.. 99 36 Sgr. f 

the two firſt towards the te) bd ibrat. Inches. - "the Figrat, 

left hand together, . VI. 39 | 520046 * Sh 3) Don 
and 36 == (the My 


uare of 60) —* — 5 Produ by 91 . Divi- 
ſion of Vul uotient is 24400, the Square of the 
Anſwer: t . — — is uare Root of 14400, and you'll 
find it 120 = the Number of Vibrations in a 
lum whoſe Length is Inches... 29 

Example 3.] Admit a Body on the Sund g ws AD 
Miles der Alban from the Center thereof ) weigh 20 Hundred weight, 
r if it were Z2000-miles above the Sur- 


hace, or 16000 from the ihe. 1 your N thud; 
88 Miles, % „I nn oo 
„ ©." Joo 2d, +. 8 
of N : ; | 


a ab RUR 6 by hed, n 4 Ky 
duct by the Square of the 3d, and the Quote is 17. T. Which 


ſhews; that a Ten Weight, t 12000 miles thigh, will weigh but * 


14 C and if 1893 14 miles high, will weigh but a Pound; by the 


Io: ſor the 


Earth in a duphieate Celerity of the Fall on the 
Earth (or 4000 miles from the Center) being 16 foet in#Second';/ 


le i the dame Body be 1860 miles from the Center; it Will full but 1 

nt foot 1 as you may eaſily prove by this preſent Role, OY 
es, 1 have given an Wotople under 11 eee of ede . 
Io verle, how. theſe laſt; Oc. may be performed as in Saks: rk 
* tion, by ſaying (in the ad Famplt) 1 
oe As to 39 :: ſe 380 to 14400, whoſo Rove ds r e. 


Rules given for that 3 under the ſingle Rules Direct nor Re- 


verſe, and conſequently theſe Queſtions are moſt properly and na- 
turally to be eee e rw, e ih he ; 
Runs uu for dating and omg ow 3 


eee X pres ph. 4 
A in Doplicare Proportion the Rat — N 
Fog the - contrary 3 e e 


ate, Number is to another Number, or 


t! the Ratio is as one Number is to the Cube of another, or as the 
of Cube of one Number is to ſome other Number. 


rat. Example 1. J- If a Sphere (or Ball) which i is 8 Inches Diameger, 

5 weigb Pounds; What will another 9 ame preis of. | 
ar! Matter weigh, whoſe Diameter i is 4 Ine * 

WH This is a direct Pro- 


portion, (work ng with the- .. . 
re portional i e wh oy . 

8 e rn 55 is | 5: 50 * 
3712 he Odbe -e che TMemeter 110 Pountds-welyttr; 
So is 64 (the Oube of ebe Diameter 4.) to s Pounds, air Wege 


ired. 
cans. If a: ene weighi 40 b be V Inches Dune 
what is the Diameter of another dae er the e Matter, whoſe- 


Weight is 6 W 


W 34 


ſame Rule. So likewiſe the Vetocity or Swiftnels'of Deſcent ig b * 
in proportion c 9 diſtance from the Center of the 


* Bu then this neither agrees, as to ſtating the Queſtion, with the I 


e wy 


e 


1 
cs by mukiphing the 4. webe The Cube of "th the). 
Ws f Numbers together, and 7 e Weight, 


dividing the Product by the uſt; 48... 5 $3.70, 7 &/. 
the ach Proportional is 64, the „ 55 * fl , 
Cube Root whereof is 4 the . ers hk 


As 48 Pounds weight is to 512 (the Cube of the Diete 8) 


So is 6 Pounds weight to 64 (che Cube of the Diameter be 
whoſe Root is 4. 


anner the Salidity of Spheres is cad by the 
| N 


B. | IF 
mit the ſolid Con- the Diam. 2. 8 
tent of a Sphere 8. IM 
be 44355, Whole = | ow | 
Diameter is 2.3. what i is che Solidcy * ores Sis. whoſe Dia: 
meter is 4274/ꝙ 
Flere you ſee chat = the: Cube of the Dianeer 2, vin. 2. 4 
2 * $ to the Solidity ot that Sphere 4, e: 
OY OS. e Ps 
Io the "© Content of that Sphere, * 
3 2 10 
Erg ample 4. The Diameter of a Sphere 8 2, whoſe Solidit xp is 
| Tg, ; what is the Diameter of another Sphere, whoſe Soli 
1 . er? Anſw. 43 e e e . 951 
12 n OST, R , IS 
eras tot | 


XI. Hamm Proportion. 
2 this kind of Proportion there are 3 Numbers given © bd a 
4th, which ſhall bear ſach direct Proportion to the firlt, as the Dif- 
1 {a the 3d and ath bears to the Difference berween the 
Tit and 2 1 7 
It is called Harmonical (or Maſi — Proportion) probably by 
reaſon of the double Ratio of the Numbers amon enn 
The Rule to find the 4th Proportional, is, ales ly the iſt and 
34d N and . divide che Produs by double the 11 keis the 205 
Quotient is the th Number required. 
oo ppb is | the * 8 Harmonica to * 


** : 


1 & , , E* «5 
— + Se N : 4 4 


8 7 FT 


4 * 
or 4 


* . 
. p * 
-- ry +1 4 # i 
- Wing? i w__ ad g 
x ev $ 5 * 
. h 
41 , of 24 
* * * e 1 # * 
L . af + 
, 1 


as 5 * 
» 
a Wn: =_ 7: * 4 
„ * * 1 $4 14 4 
, * 2 40 D 
8 . 4 - . 
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* * 5 
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E. Proof 75 2 0 aboveratd + | 
i - 21.7 :: 9 cr Ly | 8 4 
That! is, as 21; #2 AY Rates | Peda 7 x A. 

lor that required in the 5 Les 19 5 = = 4) 84 (24. TN 
is to 7: (the 1ſt Number) ſo is. r — Fr 


* 
2 


the Difference between 12 and R 

21, viz. g. to the Difference be —̃ii]· 
tween the 1it and 2, vr PO | 1 90 hon "MY: 
Go 4. 


%%%» RI IT 
* . . 


Hence as a. Co it will a pie. That double che it Num- 
ber muſt exceed the 2d Number, 2 you'll want a. Diviſor, 


1 and cannot find the Mn MO Number 3 the ane of 
: NEE: " jet 15 1 * 5 4 — | iv 


In this kind of e al one Number is / in; propor- 
tion to the Cube of another, and the contrary. 
It is uſed in finding the Diſtance of the Planets in che Solar 
Sy ſtem from the Sun their Center, about which they revolve : For 
"As the Square of the Time in which any Planet Ti Fe- 
riodical Revolution, 
Feen e rs Diſtance from-the Sun» 8 2: 
So is the Square of any other Planet s Ts. Rt FEISS 
F rr er "Thins: «Ky "TR 
Dass. 
The art finiſhes its — 75 Aud its Pillaneed | B6080086 
Fer - nn from the Sun is 
F ene e 
„ ee ee 


. re 1. Rl, of patfit. J dh 


HIS is a 5 Method of caltin ng up 888 of Mer 
chandize than the Rule omen uſed) of Proportion or 
Multiplication. And tis done by conſidering. what even Farts of a 
Pound the given Price. i 18, or is * b0,. and. then n 4 


TR 1 
| '4'S 
12 * - a 


— 


SES Fey cod 


"fa — 


A 4 


: extends, and is Tuppoſed 


— | 


®.. 
* * 


mme 


b 
* x 
. 
« 
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Rule of Practice becauſe of its encellent Uſe in 


che 1 &. "7 KY for. diſpatehing many Compurations 
with much eaſe and in a ſhort time. 


I ſhall not trouble the Reader with, fhewing him a. Falle oß the 


even Parts of à Shilling or a Pound, by reaſon z have given an intire 


Table, with the Fabrick thereof, at the end of Diviſton, and have 


reduced the whole Buſineſs of Practice into Rules ariſing gradually 


in the Value of the Integer in ſo regular and copious a Method, 


that any one may eaſily find his Rate or Value of che Tard, Ell, 
Ped, Ounce, Cc. and right 8 it a Rule how to perform the 
Operation after the beſt and moſt conciſe manner. And he will 
generally know which are the even Parts of a Pound by the Shorts 
neſs of the Rule, being only one Diviſion required to) bring the 
given Number into Pounds reſpectively. I have mark & che Ali 


quot Parts of a Pound with A. P. L. in the Table: And T think I 


may affirm, that this moſt yn any, mr teghlat, and ſhort Way of 
Practice, was firſt (and only) ſhewn_by myſelf, where I take no 


notice of the Parts of a Shilling, bur of a Pound only: ny” 
The main thing that makes the Rules of he Bia © pickerable; is 
che performing the Operation mentally, w 2 down any 
Figures but che Quotfents or Anſwers for the And rhis 
is done by chuſing proper Diviſors, - few. or none of” whicly exceed 
12; to which Nuniber pm Multiplication-Table foregoing 
derlecuy in the Reader's memory. 
But before 1 — To "ee Table, it wile be neceſſary” ro give 
theſe previous 22 
Caſe i.] When the Value of the Teens 5 25, you * the Anſyer 
by only cutting off the Units place (or dividing by ro) 2c: e 
the 10th part ot a Found; and the Figure in Units place is ſb man 0 
th. 


two Shillings. Thus 34765 | Elis at 25. each is 1. 5476 10 


s © V © -v9 


to the left hand Units place being ſo many Pounds. Salle 974 
( 


25. is 1.973 : 85>; and 875/is 187: ror: 7 


. 


Caſe a. From the laſt Caſe it will follow, that. if the Price: is any 
even Number of Shillings for the Unit; the whole Parcel will be half ſo 
many Shillings as the Value of the Unit is, multiplied in whar ſuch 
Re woul: amount to ac 2.5. Thus 7576 1 185. is 7 = 


5. therefore i ic is9 times that at 185, So mali 7896 oy hs 


g times 
"6s, 


Ta 0 


2 — 


N FFHRIT&N& AS os WW 


= 


Number, which 


Claſe 3.] When: the Price of che Unit k is — and you are direBted t to 


3 


* | 


Seb eee, E 


9 times 6 (œut: off) is 34 ]] down 85: ad curry 
L 5; then ꝗ times 71. is 6 2d nnd 68; and ſo proceed 
multiply the 78, and you'll find the Anſwer to be 4 7088 : 8 : 
And by the ſame Rule 19468. at 165; is a5574:; 8: 11 ſay 
times 8 is 64, twice the 4 18.85. and n Sc., Li 
97357 at 144. is J. 68 149 18 — &. , W 
| 


om 


to 
8 
ile 


dez ] When the Value of the Integer 135694 
or Unit "is 18. What 1s F | 
135694? | 4 . 58 
Lou muſt take a 1 part, 75 | | tae 1 
ting off Units place, and taki 9 | 
— to the left hand, e e e 16 is 
8, and + of 9 is 4, and the 10s. remaining, and the 4 cur off is 145. 
becauſe the Value-ar 15 per Unit is half as much as at 2.5. , 

Caſe 4.] When E take a 40th of the given 


737%, cut off the ee and = J 


take a th of the elt: 80 the Anſwxer at ain re 1 


for 12 Sixpences remains. For 4 in 17 545 Me amen, 3 
17 is 4, the 43 41. 1 | * - * 


Cy 


- . — 
x #-v *: 


take a Goth part of the given Number! Which 
e — | — ä — e 
ere the Units place being cut off, Ne 2 WME 0 drt 
a 6th i bab is te he left hand the dan, ier Xt. 
thus 6 in 35 is 9, and reſts 1; 6 in 16 is 2, 1 „ 157 8 
and there reſts 4, which With the 7 i E wo, 10 cont 
Groats, or 't5 $5845 the Anfwer. 27 ole © ac T | Ent alu ach 

Caſe 6.] When, the Value of the Unit is 3d. and you are directed ina 
the ſubſequent Rules to take v of the given Number, which ſup- - 
poſe 7539 ; cut off the Units place, and 


. 


4 


take 75 of the remaini Figures, as 8 in . ee 
e e 4, and Fe bene Ki: 
(or 45. 9d.) ov | | * 
Caſe 7.] When the Price of the Unit i is 24. — 4:9- 4/8 
and you -_ ; wich ere *r of the * 
given Num hic 19739 ; cut 19739 r 
off the 9 in Units place, and take r of tobe „ by "I 
reſt: ſo 12 in 19 is 1, 12 in 77 is 6, 1121 — 4 nl 


in 53 is 4, and 39 Two-pences or 6415: 10 
95. 10d. 2 mn = 2 
| ur 


8 1 


A 


N 
* 
$4 4.4 4; 15 le 
pas 7 4 1 2 
ier 1 & 
e A OY 


1 5 
int 


Thus by tis Table) che 4% Groats which remained in the th 
Caſe above, i 18 15. fd. for 30 under Fee 1 4 and 
7 ar (or 25. 4d) is 15 f. 8 d. 


Note 1. That the 6 the FADE; Denawinazion wich 
the Dividgnds : 
firſt Operation the Dividend \WO-Penees, and 
by 120, Ifind 47 T'wo-pences. remaining; or 74. 16 d. And — 
remains after in taking any part of the (Wotients, are Pounds, Shil- 
lings, or Pence, as theſe Qnotiante ae. The Ge — and 
the Rules and Examples following, make this veryerident. | 59 10 

er DIY. 114% T 40 Lac W 3 * V3 Wy 3 BIN A KO 9 N 
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Queſt. 20 Five Merchants trade in Comp 3 4. put in 1473 . 
B. 80, C.97Þ, D. 62, and E. 1000 J. and having each continued 
his Share firſt put in Stock til the Profits were computed and a 


Dividend made, they find they had gained by 'Trading 6442 / 1 
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tion of Vulgar Fractions, | 
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and Operations. . * , 
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is contented with the Inſurance eee 6 
Z. is contented with the Inſurance for — —d — 750 

| 3 2 — 4 2 "cap — 550 
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There is a certain Gentleman, who makes . — o in theſe 
kind of Sciences, and he denies the Truth of this Rule; which I 
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I ſhall not Long auble. the Reader with an unneceſſary and un- 
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muſt be governed by the Courſe. of Exchange, and- it is notoridus 
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And thus there are, you ſee, four Perſons 6 5 
e, viz. the Remitter, the Drawer, he that pays the Bill, 


and he to whom it is paid. Nute, Uſance is e Time between my no 
o one Month 20 he ſame Da; of ile ne. | 


S —_ x © 
PEI 7 4 1 
» — OOO OR ————— On" Ps 


7. The nextthing-istoſhew how this Bill, Or. ox ef, ane == = 


Pounds, Cc. Sterling Money, which is the principal thing intended 
by.che Rule of Exchange as tis here Placed ; f 1. e. ro fe bon co 
rodugo ons Connery” 1 1 = 751 
4 0 
„ Flemiſh 1272 : 1, * eee 
% e * 
Folge . * — ehen PB % hae. * 13 n | 
- 62w\ra Br -: 125453 hy 191119 * * inn S 
Pen, Nam. 400 ) 305400 864 ede * 
ing RM bs fre mph TOI Eh! Let 
kgs oP . S 94 
ne W ai}; N b 8 8 . 
| — : 8 we (AV wo” wh Wot” py "Ef 
#34 along ANG: x 1 e N W r. , r 0 A, | 
OO STEAL _ ee 


8. 


2 mon 33 


0 J. m 
1 


1 400) 4800 (12 5. 


| - 


"ho Vii, 
hath L 1272 : nr 5 
1 e 


e N N 


l PE "Mill-rea 3 12 much Engliſh Ms is that 
r erg b iel Lapua eg: een y "ny 270 3. 4 ky 
A5 rea. 4 d. ll-reas. ee 1d on dnt 1 
E 1433 1 * 6. ning pO * " 
„ I is — 5 45 
ac e e ee ee r 3k 
| al | - Þy Baie, + 477: 6: 
5 a FR er 85.1.1 
* And And, 1432 Vee id ed 3 2 * N 
| ws, 515 * ue 
| 13 "4 1 Me * 2 N 


1 Wm gn = oy eee ad ls; 
50 d. RL or 7 8 1 fr be. 
1, and, ices to Amſterdam, the Exchange at 2 Pence 
ſh per Piece of 8 how many Pieces of 8 malt by be paid for the 
Bill ae Leghorn, and how many Pounds Flemiſh at Amſterdam, Accor- 
ding to this Courſe of Exchange? 
lit, In J. 763 : 12 in the Bill; there are Ting. 
| 7.56, gives 32725 Pieces of; 3514.7... 
A 1 by 937 T Pence Flemiſh 7 REN) 
| produceth ***** 5= Pence + SpA ones 
ks vided 155 12. and 325 by 20, gives Pounds Flemiſh 41272 510 
AS by which proves the Truth of the whole Work. - 
10. But theſe Queſtiohs will be ſo eafy to thoſe who have pro- 
ceeded gradually to learn thus far, that I need not enlarge much 
farther on this Rule of . ; What has been obſerved being 
3 ſufficient to ſhew how either the Coins, or 7 Weights and Meaſures 
=. of 25 penn" t to thoſe of any other. —_ 
1 „ or in 32757 Hemi Is there are oye Exp. 3 
for « ne 55 or, 


cauſe it ves the Wor Divi fion. 18 * — 
= 11. A Dutchmah fes eg uy 4 2 196530 
= Dock to an Eiben, a Spanidrd, an Halian, and 1 


eee, Ws d be have Left u like quantiry"in their own 
1 N Meaſure 3 how _ myſt each . 2 1 


at; 


. 


* 
4487 fob 
4407 for "ie bali 


des forthe Peri = 


1 


„ re 


This un 2 ſeveral es which raste g . 
| ſudgment. 1 ac 543 10 1186 r RA a 
\ Wy 4 uh 1 y 1 ji 
. 18 oe i 20 ger K 130 * G5 07 Al : 


. 


LIGATION tay be Mica Jr Rude of of Mer of 

Re” : 24 —— ee ix Cera 
ies of Amples xccording to tent or xy 

is either Dre SUS: £1008 2. um * 

Aligarion Medial ſnews war the or? Price of a Found, Ounce 

"OE: 5 worth ben ſeveral 4 Ka 855 


"x 1 


* 0 88 8 It | 
8 gt N 


238 


ien 5 ANT by 2 
1 Ge 1.) A Sade hach Go 1 e 2 8 AgY, 
ece 33 at J. 4:6: 8; and 9 5” at; 4 
be- Ounce worth, rege the. e Fan anany Þ "A 
74 AN 7:5 K 1 0 
| Rule.] vader each Quiaricy given bythe Prices gen by dirs 
roy Proportion, -42 = cog: 2 8 WT, 
uch en #962 "As the Som uantities giz 


, $2, 85 oh TA 
N Kern prod 

875 0 f. the, Mi R. io * Fug * 
Fes the Work k . 45 Wich) 


y' The, Prize of x 8 


ing bed of orig Is x0, dene 
res n e Sol is one, < 

| To its Ve ue. 
| a 75Orx Ounces Gold. 


A 
wy * Be 77 4 


I 


% 


5 e 19-14 . 
x NF IE? 1332222 
1 4 . v e 24 

x I 32 3 R n 
The * 1. "BA : 95 8 ” | | 


=_ 
. 2 


3 IE _—_—_ py 
5 1 1 * m — [PE "WEN 
_— 4% T rn 28 


| 1 
8 JS "thar is 


3 + "A * 1-208 wh of J +: 698; 


a . 227 1 „S > 
ſawe Rule che Value of any other 


ovine ae ox Oe e de p 
e l re e 3 


Quan 2 * 


ie - nk en Coo 8 8 
I 8 to che 32 — take. : 


5 ene ber der dee the Operation EE 
i en „„ hr 1 51 
8) 3 ( 2 2 8 Then ad 30 EF 12. 6 0. tia, AHI 2 
cher A N ks FE LS 711. 4 —_ S6+\: 3 1; 8. ein bebe 
ee, * ug ebe ht l 3 eb, gad een 
* —_— NOT 5% . dat ud dat de 


Sum — : 16 Proof to add: | 
1 31ers PAT ＋ 7 toll . 
n 5 n N85 418.35 
i Ko mon) 
La hiya iow . n ee * 
| fm 14 am un mn 9% | WIR 131% Di. 389 i EM] U 


0 eee 1 nde for Prank, in the whole r 
n ig N S 31168 181 3 10 YG 
cf 3 S e of any 1 
8 = kind: of 1 Wy part of that 


15 Wir * * % 
, auth 


ale; As the-Total of che Cempektion 
bite the leren Bade in due Oottpoltion 
e — IO propoſed: to be proportion 
5 1 . 
8 . 
vd 8 og 4 Dee 


W 1! 


bee A0. "Pp 95 


4 abe 265 
us et 381M»: $208),'% hho 3 3 


* r 
— 4 = Cage 


1 4 Tr "Y 


le. T would know how. | 


* 4 


"= of each Ingrelzent (er 3 12 142 4 FF 
Price of God mention dein 32-2 © LL of" — 
the firſt Caſe) is in a Pqund 33. 12 F: 63.5 1 


or 12 Ef up I de 3, 5 J 44 of 41 4 1 


—— 


Irin b 090 14 Vi; N 
NY 1c 213 'oney, A810 19% "RT" "04 


Compound « flog With the Ta Walde of chat 
De en l Value of t d eien 61 won 2b ig 
oa Agra aunt * 


Multi- _— 2 
re a 

ply "hs x . 1 1 Jae. Fry 17 

Quantity of the [Say Ditto at J. 4 


22 
FL Lo os X57 
91 19 "oral 3 | 


Rig OO 


* "ge has Sd 14496997 

the Unit (hee *. 14 2117, an, ane 
) then e 155) ee a; AP eee 
R ted 54 \_ ner e e bo 
the Total Value of the . Beende cle e 
mainer 'by the Difference im of 4 Vitit-of "the'rwe" Simples 


ven {as here F ,. br. of u Pound) and ebe s Qu 
5 e Simpte (here 8) who Comp 
i 12: fo that the Anſwer is 127 of . 4 
L 4 : 5 per Ounce. 'This*Gahon"Þ ont d 
J To fad the Qik I. ken 
© Cajes.1}.10 euanties ngredient 5 
8 . 
tion, by having the com ant of 
the Value; ang allo the Value of a Unit of each- fimple * ient 
given, a8 Yun A. 09 anos * wi —_ N. — 94 7 ay | 
n i 7889 (de ju 3 01 Gold at I 4 f * ge MM 
G 5 2 7 k 'F ditto at 47 in D 
. 1 Art N > n 
po whogqrno) vl ri lags. ha ret cad 
* ne Jon 26, 07 baton; ria Gg 2 JT's 
Total r Total Vas 8 
. & 2: 5 p)qmic does 1 rRnedO ont * * we 
Rule. To theſe kind of Queſtions, as in ,choſ6i ad Ketten 
ternate, various Arfwers tuay i gn dyes * 


* 
wt + 


N N C and new 
— e 15 o 4.14 
1 185 14 — left, J 
185 1 te 2 8 * _ 


ſue, And OV | TI 

5 e 3 r 1% e eee 

44. e reſt of 4% 14% 1 0 $3941” 45 AK : 
tbe:gotal: Compound, is 12 TY 4 I! Ae ITY Jo OI) 

ka end ugh che Value duet 09} « nb 0 590 8 (tt Mic} 


Which, according f gb . ulpgs | * 
3 the 2 latter Prices, the 2d 2d =o, and 74 FI 8 ; 
gives, Ah bre 4 ay 73.6 N 
* 23113 har en "By 05 a 735 5 : 2 LEES : 
2 . th 4: 5 1 
e 2 — I. 


| 2 Quantity, my wick SEN 7 


yore 1520 2 
N t 78 Hs TT ITT e. | 22 | 2 
r F 1 


n 


0 bas 


from the latter, the ip 77 
mainer may not be es 50 div Afference o 
2 Pries 17 8 ves * ſo... grew: as Way part of the total 


uantity of th — hich yo INS oh e See 


ky, 
S. $. 0 ei +. 


n 88 TGT b H.  Altigation aue. f 9901; Out +7 3.4 
, 8 "I 8 * ie 1 9 , 
rern 


7 per Buſhel; — F-4 is minded to mix ſo much of each. *** 
as Will make 6% Buſhels worth 63 R how 4 
each ſort muſt he take ? 419-023" WY VM p 
Having placed the, - 
e Ah 1 Pr ſce,.. . 17 We 
mean Price; 3 
n - mY e 


between the mean. Bae Price 6265 * 
1 1 1 0 else e, 
15. ity U 
which is. n e an 3 — 
| you muſt pu 911 So 
town i he at Wag) . 77 Ge bier 2 


xt 
ay. 


.» 


#» 
40 
$5 es : 


3 


" 


dS +7 


' £ 21 Fn Wer 


8 > | 
*sS 
or 


Price, 
and 65. (the ad. ' 
Price) which is 


, 


- _ * 
: 
89 
. 


«ar * 10 o 


* 


4 
= LE 
da 


inſt the L 6. 
Price (7 . be- 5 3 
uſe | - 7 > WEE} > 6, 
han the mean F "ade 
e 4 put 


he Ds between 65 . 6 4 and 7 s. ths 17 Pliee) b me ey 
becauſe that is leſs than the mean Price. Laſtly, the Difference bo Zh 
ween s n gd end 7 f. 6 d. is 1 5. which pur againſt 5, che firſt | 
price. And thus having put the Differences berwgen the bn Pig 
nd thoſe leſs than it againſt the Prices bigger than the mean Friee; 
and the Differences between 1 Price and the ole . That 
it, right againſt thoſe that are leſſer alternately ; q 
2dly,- Sum up the Differences, which you ſee is 4b. 0 
340 Say by the fingle Rule of Beg Di 2 den eee 


MIT Vat: Yr! i; Th 


© The Sum. of... Bibel the "The Aer =D it: 5 does 9115 


CC ͤ—r¾ n od STI Crt dT 


— * 1 * 


the Diffe- whole i- 24 * Buſhels roquir 2 — 
rences. ture. 7 3 
3. 1 8 en e ſes 8 8 
3 „ 64 2 _ 1837 of chat thar of 5 po Buſhel, 
33: i---. :* 2 —— 
i | 2 2 Buſhel.: | 
3-2 6: by T 118. 


N I Sd ts 1 


Sum (or Proof ) 64 being the whole Mixrure 


Oh 27 if 
The Propottions the ſecond W of placing-ths Dae 
are thus: * * 5 'S 5 * MAM 
3:6. 64 fy 9: Pee eng P. Beh. 
: 2 6. 64 22 11. {7 Buſhels of 64. "23.9 WBSE7s 2 
3:6. 64 11 18. 271 Buſhels o A | 
5 3:6 64 :: 6 E 1 
* "> "6s Sen frn Brand, 4 1 
And 


a . TY oc ==; 8 — 4 8 BO 


"6 * as ac etweeh the mean 
_ it are placed againſt all thoſe * r rhan it; and che 


Line are Added b le the Column next the right hand; 4 6 4. 
riet 


Queltgh and yet they ate all true, as fully giving what is, required 
in each) it may jultly be called Alternate — And for a 


47 MH . 480 
2.4. 1 enen: 
24. 1824 Buſhels at 76 Gab 


s MT Laan RG 


T — 0 } Hain 
OR bo A 2 ph | 
e 49 


0 
A ; 
Has f a | p 
> 1 * 
* Va. . 4 e 
Cert Fe 4 "TY 3 3 2 * 
»* wat : ; 44 5 — 5 «F< ; ” N EE. 14 7% "x $ 
9 . - * 1 * 
+ 
5 1 >. # * 1 
844, - 9 1 0 
F * : 
3:2 1 N34 1 # > * T C ; 0 pe 
E . & th i © * " 


re. 2 


between the mean Price and thoſe greater are placed — all cl 
that are leſſer than it. Then the Sum of the Differences in each 


_ "Ou Pa 4+ aa G4ac oc A— > 4 co iq. 5 


and 1 5. in the f lumn is 1.5. 6 d. in the third Column';*ahd 
1b. Sd. and 64:15 So the Sum of that third Column is 7's. and 
thus ariſeth the Natebers in cen in the third Wey or Ve⸗ 


ee you ſee, that there are three different Anſwers to one 


3 * (as well as from placing the Ditferences 


22 ww 4 * ” 


wand intire F Le chi J ſhallſhew: that 64 Buſhels at the 

rice's 4. 6 . per Buſhel, is (in the laſt dr moſt Abſtruſe, tho 

— the * oem the ſame _Attbunt'as each of the 

Quantitye exhidized for Anfwers, being caft up at the TION given, 
added rogues, eee "Thus, 


. < * 3 
% 3 
4 4 
* <a. - 
5 * l 2 (hel 
r 
** 1 3 f v 
- y . , . 
* 4 n . 


124 


"© 4 


5297 bat 


. . 
= 10 val; Cher: F996 7. 8 ee 42. —_ 7 | 
2 . hg 15175 2 2 we, 2 . a. 2 
0 1 , * A * 6 . 1SÞ "I - 
ward” * n 1 $61 3 12 . 


8 1819926 43 1 * 
D » 10.07 


#4" :03 eros F 
bs mg Irs * 
4 wy, r 1 * 


1 D 2 5 


and 17 muſt We 
make 55 13, = I 

he the Opet worth A 2 * - . 2 * 9 2 A ” 

EK 
45 A 1 | : In: 
17 rene 

nents, ö 


2125 8 — — l | b | 3 
ue ff. > 6 ee n ences 1 2 


*® + 


's ar = 72 ene . 0 it 5 11 
nnn Now! 27 100 1 Ig; 76 A's 5. 


f (hc. 24 100 855 1 
2 


9 1 28 Je 7 Wh 
PERS : i % 
. 1 f 4 
* — w - „ * < 


E SF. 80% Fr 


4 4 
LS a — 'S $ 
iii 50+ 
4 {4 = OS. -- . 
3 . WR 41 dor giddy 
0 * a He a —— — 72 ' « 
K , £# 3s 4 1 { 
N TENG $6173 
1 . 7 —U—U— ow ee n . et ' : 
s p A 4A | 
* 
2 1 ; 5 
2 on ABS „ „««„ „ — * 
[ F 
| eas 
* 9 + oy 
; " 


bt . by 22 WP. : 

—_ - r ] 118 8 5 465 l be t re | V 
* eis more difficult xo. oe 
p | the Rules 


N S 


1 lien, 8 by thy . 77 12 
=—_ ons hi ch are nat FT >. 1 2 50 - 
= ture, eds h ie of AVE ious. nes d true Nun. 
f * 6 1 required 4 a 


An E le or two will and 1 tie: 
W Salon e Ns | j ibn in Algebn 


: | "anſwers not only any Queſtion in this 15 19 alle Ses at the 
ſame time a Canon whereby any Question of * 


| re eaſily and ſpeedily reſolved. | 
f moot 5 Three ——— en ue big wits 
4 id 7. not known, B. paid double cc A. W 
paid as much as A. and B. ofthe! gere gp 1181 
er d each ray 2 
hrs 27 28 a 


r 


3 


ﬆ, „ Soppaſs A. — 
Se to the Queſtion, BY — 390 


We — $7 wh of 
. 3 SS 
it 2 — been Lies. * wt 


. 


2d Shypoſe id 2 * 
12 ppoie pai —— — 2501 
- Then 


. 


hen it follows that B. paid————— 450], 
Canes (according tothe Queſtion)=: 8 Goof 
COR TT On Sum 1300 

is chere Kin rd little b. 
ng, he iſt Poſition 5 PET 


a — 


Fea 


KY 


| Here you ſee)! | 
ou diyide, the Difference. We Products by erer 
rrors, which yon mult 28 2 fir 1 s are bo 
ly or ciencys' pole umbers. 
LESS, is cauſed by (appoint wh, 
u 


9 
J 


82 


5 
ber, e in he eee od te Choe 
in mb by this DO > == road or bow Be you ma 


2 2 
„ 


| in 


** F g ee. Me ag lig ETG 


Z ; 
4 £ | HE S: 


191 W 0 add the Product, ds the Errors, mind: „ 
eee e eee e. bich tos 1 0 reg 
nuch athiow muſt be ur'd, in FN ya 


— 


45 


Ground =——_ 0 phe * a) 40 foo 
Ch e the N ave. or 4% ob the 
Chu — gh r abe Cation 


how 
of it 


LF 


2 1 


Far 
8 


tf 1 ae 


Pg Or wy 5 15 2 ed gg: 

© # : OR e e bos 190. 25 >» > goes 15 
2 „ fy d7_d 295 D 
TI CE aus 
urn 24; Zul, e 


4 Then che ive. .. 


— þ : YS* 
, " 1 . 284 

2550 Mon) is 3 times t 5 : 11 8 7 7 
v 14 4 

r ** 
88 bee, . 3 
a TY 

: , WW. Fs 4. 


* ' 

a Nr. * 
9 ; : _ 
1882 A 18 7 * 


4 of ch 
ets : 


— 7 * 5] | 
i313 505 f 


5 th rn, 7 
F 4 - o An p 
= * 4 
N < 4 
* 
x" a * 
_ 
75 = X w.ITF 
bf -P 9 d 1 
2 * 
a 3 
* i 7 *. i - 
* 2 
© = 
7 
-24 
: 2 -# 
4 3 
* _— 
* 
'4 
7 7 
Ss © Y 
*% 
—_ 
+4 0 
* 
* o 
— 
My, 
*. 
— — _- 
= — ——— 
* _— 
4% 
* WW... 


„ Now dhe Product of Tabs; | da "a Nee 
Ante 2 And ot the 205 b cbe Errur IS, gives 3 FOR Wit 
wy Ar WAL Lo Us GR. ma i. 25 

Which 2 Prolite I. m 5. add acoonding- L wad 0 
a che Rule, -becaule:the | ere 


ppoſing-roo much, the ad unf ſuppoſi a 
a3 1 i 7 70 7 a — 2 
woo lee) — Back — > re 


ak Fo it VOY er HY Jig! RF 3 21997 * 21922 * 4 TENTS: + a, BY 
Thar divided by the Sum of the Errors= 24 Yale vg 1 55 4 
n the Length W Atte Church 87 _ BY 


he... Chance) being = IX <7 
And the Belle Tease 49 187 , 2 4 
"The Lyngrh of. ay role 5 = 290 2 D 


Ne His 80. gr cd 36) 20/8 
bogs e te — Fr — 


Werk... nn * 2 ec 8 29 . 1 
And 12 7 of ſolving 


thus you have e N 


Queſtions in this Rule of 1 Bo AUT 
_— to Alg = ry g -1 1 9 85 & 
Problems anſwere ſt and ſhorteſt No 
monſtrative Plainneſss. ; 7 10 7 Wy 
The Canon for Queſtions of like atute with. the it, is 


this: {Divide tbe whole Valye of the more twice what B. abs 
iteth of paying double to 4. Pott Aha ateth of paying as much 


1as A. and B. by,s er e e «fo 
non holds, vary the Nu g to the Words 
hiods of Ghetto bankh, the 2d, 1s, 


1 The Canon ,anſweriti 
Whatſoever the: Chancel of the Church is, if that be multi- 


plied by 3, it gives che Lan ee 
be as in . veſtion, 1 mes 2 IS, 


5 
N . 
1 * 4 4 
, 1 
— — e Penk 
* * * 
135 1 
14144 . 1 * 
1 — . 
=; * 8 k my — 1 0 
* ©. 0 y . | 


©9113.28 ,103:15 tru 14: 


. NE £2 Pore? B09 mt lc,” att 
a ue ne Quelligns anfwer d bee fn *Suppoſition, 
0 of Pro orti 

19913 NT $5 d rin. lor ES 


e _— 


gf. ent Büch at Tete, which Ct 2 
id a Sum 5 5 115 as much, and U pu 
Eau what did each pay, ot the N 


e e Fa 755 A: 


3 flown 4 . * 
ne 2 5 i 


N 
er is «hah SIT IITE et N 1 01 2 


En On a i7anhngo— meh 
| Naw that 50 Fe 8 1 paid” "jeremy 3 


e018 Þ To At [8:4 . 50 11 TIES) © * 
3 Au Tor mn 100 Sum == 300 for 100. 
| pe W ( e mw 7 Js 
+ ter Itunes. T 


ne $63 07, up Ae ee eee, 0 9102 9 * 97H; 


4 ' # 2 5% * 4 i , 
C4 35 2 07 Wetpa v2 eco PALE 2 45 1 2 4 oY 
8 4 # 7 : 


* - 


* * 


" * 
, * we. 
ö 40 4 4 ' 7 iQ 4 } it 


b POS pits boos 93. ee d, by havd dy n obs 


2 Jug ze . 4 P. . — pi 25 > #4 


CR) wy —_— — 


K | 1 * — I 


2 OÞþ 


8 BCT. 2 * Notation and Ne 


Fa . 


ls kind of Arithmetic takes its Name fi the Þ 


ture of the Denominator, which i is aways 10, or ſome 
Power of 10; in Which only. it differs from a Vulgar 
ag — nar as that has 553 promifcuous Number 
! Decimal Fraction hath always 
dr its Denominato . 
Ones of Docitnells being ſo 
and d certain) to — 4 -4  Decithal 
5 kr ng 
or rs, by a Poiit: 
A is. And if (as in 
e 3 as there are 
aft make up that Number 
Lee Kad . 


; 
© © 
— co dee” T „ gr, 2 0 
8 2 a, 
* 
* 4 - = « * 
, * > * 
* 90 
* * * 
\ y 
% 
' 4 " 


— * #7 © 8 
ry .*, 
o 
Ah. : . 5 
1 . 


* 28 . * 22 
« ; ry.” 151% 75 
16 


. 16107 1715 


* 


e 2 # 
$$ 


1 


8. FEE 15 5 Nie 835 8 u e 15 —— 4h Gy mir 
Age uf Eine (a u) is a ” 3. the e 185 ul 

Practehs of that Unit, whoſe CT 'Denontipatpy i is 26%; an 

us Line/(a, x60) is. of Decimal Fractions ef the Tec vt 

nominator 1 

And here the Decimal Fraction f r. 15 ls equal.ro the V 
Pracion'; — 4353 equal ro 795 85 equal to 1 5 Et. | 

age But chat. y thay! e che better able to er write dow 
n Decimal properly, take the folldwitig Table ; 

5 at che head of which ſhew how to read the Numnierator, 
"thols toward — to read e e Os. 


— 


7 N ON 7 5SOQOQTF 
_ 5800 ail * ©1. 5 COOCOOT 
3 J&NF deni: OL 7; ©000080T 


8 3 
ee 25 | 


IPO: "nf hat i 

r gaſt. ve ons 1 . 
* 

* * t na FEE den 5 


5 4 

T 10 TORR 5 
14 doi dw 01 daa 
* * 49. 7.8 


enn 0 une 10 + off 1 
> = 141041 th 


Nase, 


as ne „der gather M: 
cha _ fo like to an G der 2 Amal; or 
ere is the ſame "Increaſe of the "Places Values in theſe dn in In- 


1 Table from the Que 


a wer 


Hug 
— — 


'F- 4 sAa #5sis , 18 


2 0 
5 BID r it 


5 
. 
«5% 


9 * 
. 


en ente 


a 1 times BEA AS ws 
553555 Parts; '1otimes that, Ty - Qs 
ETA ab er 
16 Fs oh, that, 2 „ 5 


arts; 19 times that, 


lots N op Emo 
; Io times that, 1s f 1 * 
1 N 5 ; lo times that, 1 is TY, 4 * 
. n e 225 times that, is 1 W | 


} 


15 dee 8810 | ite e : 
> Ba e Met work) 5 


looo; 10 times that, is, | 
150000; 10 times that, 3 > 1.7759" or he | faid Divi 
1000000 z 10. times that, is BED 1 = P 

10000000; 10 t that, is Deci 
5 _— modes Ant 


| a 4 | | | Ringuiſh: a For 
\Peiiod after the of Figute towards the right hand th 
10378. And thoſe not e are SS ike 


The more Places an Infinite 870 00 den — 
reſſeth the Truth. <1 
call that an Infinite Decimal, hich , * Aliquot er of the 
widend by the Diviſor that 8 NAT ; 
. e in "dividing." © 
pom; ent 
ro the 51 2 e mad * 
ble to direct at ehe begi 


ol 


— chen 
| . enen d: 
, at; ill n 220. _ 


„ to; Hg 14% 
RAR: 4 e 7 
21018; 1 0.999 177 4:5 124} - +} 
£7: $447 4 | Bis! 3909 | 
4 47 4 $1 2 


4 a 
& + * "EY 1 4 
1 + : 
— S Þ | r 
1 1 — * 


ct. Numb gere ul arte, ese ga. 
=o! n 365 OE) 7 5 * 1 
* 5 1 1 ies 2 Aae "ih 
to ad ul Write 55. 1 next pals 40 7 


reſt of the Rules, inſerting ſuch E e 55 
the Rules, inſerting only ſuch Exampl 
Refer Practice; _ fron he al 95 Je 3 0 
e the, Reader, pat, Ly 
OY, | 8 FR in reality f 2 ore 
\? 1, + 43. Ma they $77 5 ene wa? nn 3 e e 
0 an. 86 . U. i | f : 855 — 1 1 
.nu N a "_y be TILA born " 
is alm. n Addition and the che 
; Before this of Reduction 3 — as to 1 5 | 
—— Parts of ſingle Arichmeric in Gs 2 What « 
more irregular, than to ſhew how to ſubſtrat, & 
* which you neither know the ESA nor _—_ 


PR | 


* \ * 1 8 „ * - " A 
* 9 1 a 7 4 * Wo * * >, on, N PR 7 FI 4 9 * X 1 
9 © Long * * A 7 
18 * . — 
- 5 . 
b - 
25 
7 
A wh, 
* 
e * : 


"IG 


ide ? "OW! x: tha WI. „ 2010: 
= 5 28. W 9 and meth 
8 3» 1 50 2885 ulger 2 


ae n per ior; 0 


thoſe Fractions Ka" oy ahh Proof thereof, ne Ru 
een ing lee ah Der or any ace 4 


294} 538 1 30184 . Jö alu, Hake Badia ine Decimal... - ed 
u 4 See a e 8 nt 
that Decimal is mot to berm IIS: Humber 
the jnator of, 1 paces 

10000, ht wi bs en ico mg 

| the Numeratar ere 3 ohe A adbont 5; = th } 

Asith 2lockv .-, = ca 
. Is to the Numerator * that Vulgar ion n 
Schis the Denommmator of the e dee 


„Len Ip on oy 1 477 Ne * 
; ia 42 the 3, ecinial” of 3 * f pr LOT 1 0 


Here it may 5 be 25 TR A 3 470 ionen 
rnd, = eee 
I ar 3 152 f 

next. the righ Cipher 125 8885 Fre dag oe | 


my -Necimsl'! way be ubs 02 380 } 07 ih cr il dic . 


omitted; err R SE W ee 7 — 
fame place in the Be- £.z 51.98; ee 1 
namingegris 055 {inc r nt 57 2359 ; TY | 
2 r OR e * i * — 1 Go 7 0 271995 7] 
ſurety tar ra liar: hh 4 5 — 14 70 TS REP 
1 4 44 Be uf Ny 2 Xt is n 


equal to 125; 
rde r Aebi . 
| 1 e 
Heim Jo m 'f 


"oo eg Tia adde Gs eg, e. 10 


b ximals of an hig gher Denominarion, EE 
+ = 704 0 a 11 Worn” a — YOY fouls 223 mepfes- 
T: 1028! 


- 


e vd botreq 


6 hers in the 0 e beginning 2 
* 7 . 854 ee e 27 
phers 7 the Danop that . — * be” made wUpibys 
thing N bers 4% the SED Point i bel 
4 pers - th rewards a 17 1 . ot A672 l * 


7 1 | 
_—_  - | - 6 06% ** l . VV = £ 
= p ? Feb is Pa 5 "oo 0 e the 
11 3 c Ver to 5 above. - 4.766 
_ Firing 220 that a Eg 5 al "+4; a Pound: == 
Wo” ; 13 Nr 18 5 r Gk a Found. ” So that . 1 t e 2 


1 2 13 : 10000 5955 2: * the Decimal fought. : 


225 multi plying and dividing, I find the C 
5 there are 4 Cyphers in the Denominator { 0099) given, 
therefore I mult have 4 places towards the right re of the 

for the Decimal, which uh place I make up with à Cypher, as you 
. ſee; and the Converſe ot this Proportion reduceth any Decimal to a 
3 Vulgar Fraction; or one Vuigar Fraction may be reduced to 
WY any her, whoſe Numerator or Denominator is given. For 


* 7 T1031 Bet ene IF T3:iy 35 qo 44 apy; el 
I Ta! 


852 Oc. toooo 3:2 13. 960 or 10900. 135, &c+ 960. 13 


if you would codes iven Vi r Fraftion to eker ver 
W the n thus: 


AGE, — 521 9 T *. 3 | bY g 
4 $60, 13.2 2.12372. 167542 K 5 57 2 ni "p57 
E chat 58 is near ' equal to ITE. or "or (6131, =) I 1 


"bs ſaffice to ſhew how to reduce thy en Fun to un 


E 


«wage na — 


* r, and conſequently a Vulgar to another hoſe" Denomi inator is 
wn 10, 100, Oc, i. e. any Vulgar to a Dreimal. :- 551 22+ 5 

And this puts me in mind of a new kind of Decimit that might 

be contrived, which would not only admit of being e in one 

x Line as the common Decimal; but whereas that imal ſaves 
3 we of Diviſion (which is its Excellency) ſo this tiew one would 5 
= ve much rrouble of Multiplication : and that is, by reducing - a 

+ HM Fractions to one whoſe Numerator is 10, too; 1660, 
. 1 | the Numerator might be ſhewn, by Pointing 
7 25 he Denominator, where the 1 or place next the left hand of 


* 2 | : 
7 ne e 1 0 

Fs 900d”. 4 vie 25 ved 48 $121: 10 . 0 W er 7 

2 3 — — —— . y — — To 

fl a CURE TY” _— ** | 
/ " 83 * K.4 WIEN Ci og HE Sts tha 4 -* K A "7 N * 30 * ; * 
N 1 * ö 
— 


"7 3 - yy 4 EY as . * 
iS | | . N * « 1 8 N * : - 
Ip . 4 ww 4 N 
qrs. i6, N | Ph "I; * 11 by 


2 3: 20, OY at 46.2 204.15, 
Wo ee. a . 


1 * Ex. 4 
1. ve Weigh Th — b FREE. A And 5765. n : 19090; vod 5 
e N ane me — 616% 
M eaſure 1 Pint is 214 r. And 512: 1 :: 16060. "819" 
. ee ile: And 1360. f:: 100000. Hooge 
And thiis I have Fully e Fundamentals of mal "De- 
cid TR ns mop EY 
1 ou o find the Value. of, Decals, wont) "EY 8 
3 k 
| i ny loweſt Denominatio 1 * . 
i e t r 9 In the F 77 
bung 11 


5 42 = - . 


K 


in the zd, 45 6th, 


q i: "mfr (as in 1 9 — . — my n= 67 


7 wo of , Af < 
37 
inn 
4 1 * 3s | . ? 


* 


=P . 
2 * 
* ! n 4 
a * - 

Tag: gr 


25 a ; * * . 10 g 5 8 
. 907 1 . 2 N 4 - 
| "Wo, vi ee! our). #7 of 
Pena by 4, inſten 7 28, the Pounds in a 
re teins And i — _ ple, 1 I can- 
£6 as. bx 1 Figy refore deen 
it 4 55 5 wy Page” by 430 Which de 7 


the ſame 
hig as con ne fac aa ae 2 ee Is 


n in 


Row e 5 1 wr 
3 poke G 8 Nay 
dire& contrary way of Operation find the Des: __ F, 12 


Fase N FRO wn en iphied, 


at the loweſt to divide by the proper Dif wg deen im 
{ſuperior ing, or 
and in the Decimal places toward the right hand: 

| 5. Yor win obſerve wen theſe Extmples, that — 3 
Quarters — hn ares the" Dividend. 


and That the Decimals: are che 
thing or 7:50 K bur ü 
Pence for the 


725 mow? SIR f 7 af we 7 500 


e of Gig 46. 
R N 8 
Se d Saen 


8 — 


% 


wm 39 
og te rſs mencall) ) divide by 
| eee, EE 


BP i | 61 1.4 ont: 
150 1 04 TIE e 7 4Þ MRP: 
| There are in many lake mack ſhonr uch both of making 
Decimals and of finding their Value 


1. As to che firſt; ä leben id 
ber of Sbillings under 20 are red | 12. 
to the Decimal of à Pound, TY * < a, 2 1459 
half t ; and thus you in the | Ys. 
s J' 
y % Nabe of: ing dt b 


aa 20 are made Decimals ofů 2 To, — — 


Pound by putting a Cypher towards Se . 02 pt 1004 
the right, and then taking the half, as 13.0 = G5 vw ilk;  —— 
x — — ——— een e e n e GO 258 


3. F it is plain, that y | 
. mop th nar dein Bestands a i ee 0 
named, taking hal the evenNumber';- and ſor the. 14. (if an olid-...v. 685 0 
N you 3 it is always 5 in the ad place from the Poi awed; * 
: and Farthings doum in the Decimal of a Pond, 
cnfedey at they make; and put them down: in the ad and 3d 
places pm the Pom. Rur after the Farthings are 24 or more; add in 
th hn in obe Decimal. And thus 196. 7 d. is put dow . 
982; for the 198. is gy, and the 7% 1031 g 
* — x becauſe 1 muſt be added at 24, is 32.3 which 
24 and 34 places From the Point in .95, "the Nm u 982, And,. 
- $f you defire to be o exact to-have a 4th place from the Point, 
may make che Figure j the ach phe mor hn 5d hoe 
gs are in —— 09s" $7 eee 
2 = do. hs 23% AS in 2535 
2 put 83 2 


yy LE in Dec 
ar- * 82 8 2 MEIN 
Se ee 39 in the e 13 — 0Y | 
uſe 381 1S 13 above 385. 4+ 16.2. nl . 
pony 34 place 1 rake + ay hk of 5495 e 
24 to ber pe add 2 8 . = 2 8 ach 101 Was 


the 

- e ce 64 * 
EN 
COON a} 


* 


Site lch 6 — ar 19 
a (that is, r added at. 6 4 


1 


the 114 L 
e 


5 T4 


they are mort | thai. 24, ef ry take a hind: part vr — 


they arc next at an be;divided without a Remainer; nas in 

+ the laſt, I take of #a,*becauſe-2 3 is nearer 24 chan. it is to a1 

And thus the Neairghof' a Paund may be rote toy places at 

once, or mentally corpmred, ina fifth part of the timecit can bel 
found by: cho newer e above, and: that near enough the 

Truth, unleſs it be required to-be - multiplied, as is before men- 
tioned, and as in the Table at the beginning of Bides . N 

Gr. The Falue alſo of any Decimal et 64h biip S 7. 


— 


Pound may be found by Inſpection : For if 91 18 : 2: 5 
the place next the Point be Gall, it gives io» 4437 l rot. 
the Shilling, ro -which add 1 8. ſo-oftewas.” f 1 £1 oben 


the zd place it 50r more, for the reaſon=-- 2:)8966'='27": 5 
under the: 2d Rub above ; then call what it. 2 eee 1919 
under y (orrmoreathan q) in the ad plagdrde 97 — 
ſo many Tens of Furthingi, and ub Digit u abe 34 klar * Units; 
and as often as they are 25 male them leſs ly „„ 
Or more nerurately thus,g tho the: Rule above: may. be-thought 
noar eno as not erxringꝰa Farthing : it 5t156!a;ve0kg 10 Hamid 
I che Farthings under or C 6, and under 19 deduc r a Fartling· 
above 5 in the ad place from Jug —— — —; w- 4 
the Foint, and thoſe in the Ewa . . Ns ww} 


; en = >. 4 | und Ch 

| ende 33 read Dane FAR oy Bence,. 

_ = Ce. as faſt as if they were E 4 
| thouſand, having the Species read to me looking on — 2 — 
" 1 continued ro ever {o,many places they alter not he Rules 


| (2/3 RN 


R Ne The hes — i — — chere 
ule ooo ings: in a i 
are but 960 therefore if . 0 aRes more than the 9 729 
506 1840 more, 250 is 10, or 18:4 4c And +1 
dient if done: to u. Furthing, which. L 


: 
. 5 5 N 


* 
_—_— 


R 
* 


Te 1988 


geionalivy= vf>Decinials, if in any. 


pr 78115 70 2270 2 8 EY Nom HOYT pens win rte bus 


Here in-thenT'Examplet » |, eee ee eee 


le cordiag to che Rule is 2: 2 O 4% Kun 
and ein wall many . ; -Exa : W-+ * 
1 617 10 14 4 — | 2 + F öl Dun 


p TY SONS 185 Sum 
en Sc 0 ri 8177 e eie deen 
And in tko ati Exampte, u Wunde aan 1Þ B63 
{oY 93 y IIay is — c: ente. 46795 vr go el 
e ͤ ys cud Hiotuny 


ve O 


I a 
9 3 r x 65.65} örge aden th 
{od IP FHOGE G7 SAS IE 4 pe or anon. = 
2 = => Sum = = £168 ARS Poul Gi: 
Wi - 12 Al. 0 4! [tru 


That in adding half, in eds place, f aud, ven may 
1 dad; and take half the next leſſer even Number, as in 
and 463 I take only 3 45. andiy; ir Sn sig ain u. en his 

The immechate writing down any Inches and Quurters in tlie 
Decimal of a Foot: is done tb eaſiy by the Rule above invertedgithat: 
there is N oeeR Hi for. Examples! 17 u with D e 

8. To. ud the Valut of the Derimal n Cullen by Inſpeſti on. HM nd 


Rule. Mabe ri aver on BIR tier 2 et. G e: * ity Hare: + wi 4 20? 


tply the Digit in 11110 ⁰ ÄààAàAàTAA EE 
the Primes plate Co „ Call Bes, 105 . 8 
of the Decimal l 


d, and the 8 7 x1 of 
next the Tefe hand." |. ] "4 


of the 2 Div; 
97 Produtt + I 
is 0 many Pints; f eee * 

then add the D ii N DD 

git next bhe #5 ofthe Piodutbiothatiin Sens: e ef the Dec. $i 


mal given; and multiply thus Sum by A, hd the: plate nend the left hand 14 

of . ae are . Fm. Which is done with. about a : 

third of the troule ia the common w and gives the Anſwer ag; | 

curately enough. 1241-9084 n 2d che 0 A 
This Ae 8 are Pints, and che. 

Product . to 6 in the 2ds is 14 times rin yo ol 


1 erg of Pints or 1 F. | which with we zung Fin, 
Oe." { ooh 98h: lift n „ any Watts $44 e 
TOR | wh. 


[18 $ 800 


* Y 14 4 
7. 
4 > 
* 


8 Lee 


than the * my Digit in the ry 
frm rg end D ere 
and Parts. Thus * 199 
in the 3d Ex- * 

ample, theP ro- 
duct of 9876 

by 4 is 39-594 |. 44424 2 ; 

(cutting but 3 |. and: & ©. 

off, accotdin 35553617 7 

to the Nie) 8] 19.5552 9 7 

Then I begin . 

with 4, and 


caks har frorh (eh Which I ſuppoſe next it iy P the r. 
85 to, reſts 5 1 borrow d aud o (in Tens 
CE) there reſts 3 Ae 10 reſts 3 


aries bs found in Gallons $,-At a guns Fa, very tots 


r on web 5 N Ka No 14 40% 
ThE POW, ov TY 8 ala web N 


1 Beer $764) 9955 85 10 


3 
5 . 


bl. be o: 3.65 


r HT. AN EE. A Be 


: * NH Ag as: 9 75 1 
Ae ee abaſo's ut fr the ſeo iy Majely's Officers 
of Kalle. dow rut 2 on ſee the Value of 


8 Prod 
you 75 utting 
he Rentginer, Coli h you 70 e 1 


| | 5 a Bore . 8047 it. 


ut. U 


12 5 " 3 3 
4 a 4 


© 


ig 8 N wes p 2 


{s are D 
= Nate . 


1 cure, ook CES: 


Pans. "Then n in Þke mati de = 2 7 
Parts of © 00s; and the: ae Pans | 7 75 7 


4. 


Dr. = 1904 ; 


16 be thought b : th * 7 
b 15 17 e 5 Kory 9 7 
(a ed) ol Decimal, 2 2 


6 
ah; 15 1 8 ee | 


wo Ek you Taft e ate = 2 8 

we ) Fo when you, have multiplied the. Digit 1 , 
7 N : x. Digit... For W in 1 rhe above - 
1 4, put. d Vn 4, 23 6 times 2 2 7 oh 


8 is 97 ee place s 


;-6 d OR 
"WI th . Oh. Vs ERR 11 0 29 


{ 5 ien makes 14 which 1 ta 

gif the n _ and eaſy Method: T_T Le of: un- 
0 hr by che Blowing. * 

. Ta the ſo many Ounces, Halts and 
5 Dunce; Secon place x fo many 2.5: Dae and 
A. Thirds place for ſo many Quarters of a Dram 

cers ee 6 i Sond 5369 Quan, Hell and 0.5 Oe 14: 


ed 6 Dram. . 32 
15 Things place 18 1 
of 6 J ne pre 8 1 Wea 

4 I 8 85 49 { 
lard ulti ky 
and che 


L Iv 5 or 5; and 4 in 


moving ki ef 


by a, ad, yy $1 POLLY An 


W 
| 3 ** mw 17 A s IT | 
LEE SHS pain 3 yy 
2 A | Examples, , du gr.. 
War if th 15 5 0 65 nde, 
But it ey. aro 25, . 6.7704 do . 
De 1 I; a. ER X + 

+ 9782 or 111 14418 — 4 


_ | 
Wade Der in kel 3117384 by I InſpeBion.is 14:18 
place be an odd one, you 
may deduct W | andthe 2,9 nes 

one at 25, and odd one TM == rx 


W — 88 _ 11 $7: 
So i 4.0 FELLA NA 7 


* 
- 4* os 


$2" 1. m1 1 of Dead — 
*** Rule 1 more ange than that of one Denomine 


1 -tion in whole Numbers: obſ erving,. 
f. To 2 the Decimal Places next the Point, or he! . 
Places next the left hand, and the Points , &c. one under 
f as in the Examples. 
Ik th the Decimals to be added exceed not 5 in number, it is 
Tulbcient if they conſiſt of 5 places where the Sum is 1 to be mul 
tiplied by any thing ; but where it is to be multiplied, yon mul 
N the Rules given in the beginning of Divi Ton, Ferd. 6. ol 
this Chapter. And i 'Decimals | a Pound Troy are to be added, 
Di e Bed t to conſiſt of at leaſt 6 places: But 


eee it, tis tis no matter how few the places be 


v 01 off ve 22 2b 
1 5 ab” a 7 A. 
«Hats; Value tn — 
e Secie. 7 1. 5 


9. 5 bf 99 - 18s. 7 


„ 


9 5 
1 10 q 


"Sanaa WAL 7 Su Prod 


7. But 


850535 5 JR 2485 


3. But becauſe the Decimals that ocghp6u-Prafticelak 


if not „that 18 neithærgall compleat 

nor infinit Ku 

Will be che 6 

' 4. 16 1786 9 Example n 


or e exefore — — . 
22 441 Inis 103 - 1059967 . 10 x 
Example 3. 60 1143 * Exam | 1 
T2 Pramiſeuous Decimals, \Promiſetuts Datimale, == 
4% 198763. 11 10 6e. a” 175654. „ 19114 9286038 qu | 


| 81 1 1 nl 4 Ki 7 7 7 Lain). $34 4 . 4 2 f 
. e e eee 5961 = 
ER gn T7 So Hh *i 8 = | ane $51 1 
1.98765, 97548 -9879879 
W 2 5 11 2718 e 1 
Sum 22084977915. © 255 1. 216. — 
e ö 
enn ee 20 147879 T 
© — — or 14.7 8593 


ny 9112 * 10% * —— aan all 18 75 * . 3 
re 922 eiu „ Tier e 710 111 1490 al * 


By the 3 firſt e jo ſee how eaſy the Additfon df 'Deti- 
mals is, when placed as they ought to be, and ſo many ate cut off! 
for Decimals in the Sum, as "i * greateſt Number of places of = 
' thoſe given; which is ſufficient for the Tee of this Rule. ws Y 
But becauſe ſome have made à difficult e whee ere there y e 
by talking much of repeating Numbers ; I hate given the # | 
Examples, to ſhew'thar the common Method is, Wem 
without taking notice of repeating Digits as differing from 0 

In Example 4. there being 2 Decimals conſiſting of repeating Bi- 
gits, I put down only thoſe, next; the Point, and "ſum" "hes them, 

iſt ſaying 9 and 6 is 15, and 1 carry 'd (ſappoling BE "9 and 6 

which repeat Were placed 2 places more to the right hand than 5 
5 laces, the greateſt — * given) is 6: which I put down as you _ 
ee in dee Line, and ſay 1 and 2 is 3, and 4 is 7, and 8 is 15, 
and 4 is 19, and 9 is 28, and 5 is 33, and (coming downward a= | 
gain, at 2455 Series vou add upward, with the repeating Digits) 


6 1 39, a a 483 — down 1 and carry 4 to. the hext Series, 
which 5 the 9 repeating is u 4 
cars: pi ETA chi * which- naked 12 HARE 5 


4, an 
the 6 gh 2 Repesters is 5 down 4, and ſo — 
Fat = Wa the” Dias nes 


e Points, where 85 6 and 
in eourſe, N chere placed ; ſo the Sum 


* U bx 2 
| | PR | 


* 
13 a 


146 Subtraction of Duni mul cab 3 
Ib f. 444488 1. And if you had filled only 5 3 each with the 

2 Digits that repeat, and had added them Gs 3 former Examples, 
tthbe Sum would have been the fame, wanting only oοοts, which 
0 a poſing eren the Decimal of 4 Pound Troy; is feſs than a roth of 
Jrain. 1 in the 5th Example che difference between the Sums 
dane the repeated Digits, and the Sum the common 
way is ſo — as appears by the 2 Sums; not worth no- 

tice, if the 2d Rule of this Section be obſerved.” + 
T hav demonſtrated in the 2d Example, by the Addition of che | 
Specie anſwering the Decimals, that the Rules for additg Decimals 
- are right : I ſhall here ſhew that the Rule for adding theſe is agreenble 
to that for Vulgar Frattions. For example, in adding + to Nc 
the common Denominator is ro0000, the Numerators 36500 and 
96000, the Sum of which is 132500 ſo the Anſwer, cutting off 
the Cyphers as uſeleſs, is : and dividing the Numerator by 
the Denominator, that is, cutting off 3 Figures, the © 

Anſwer is 1:325 : But the ſuperfidons* trouble of 365 

putting down the Cyphers being omitted, the Worx 96 

K Addition of Decimals is 5 above, and ee — 


Iſargin. . MAIN | 
sr cr. Iv. Sulfraftion an. | 


"HERE is nodifference berween the Method of this and ire 

Numbers, obſerving to place the Point of the Subtrahend ex- 
ally under that of the ae eee Two or . 8 
: will ſuffice to ſhew 1 it. f 8 


Tan r. a: 78805 W BN 
Fen 9876. From 98.76 From 9876. 
Take 87654327 Take 8765 Take = 1234 
| 9 Aeg Remains = 9867235 Remains=9875. 8766. 
Examples. _ "Example 5. en e Wight. 
Prom 123.4 
Take 97. Ne 1.464635 : for fm 12 IT: 3.5876 
— Take = 87. . . . . or take —: 15 : 13.7 
; | 7 : ; | Nee 4206 roo hee NE 7: Te 


Sy. 


* 


r 


oY 


EZ. 7 0” 


* 
| 80 1 5. 


TE is 393 put a. | 


EE 


Giles as is ſaid of Addition, only ſubſtracting inſtead of addi the 


Numerators; agreeing with the Deduction of Vulgar Frac- 
tions, in Which Method if the n be neglected in the Reſalts, 
the Method falls juſt into that of Subſtraction of Decimals, where 
the cutting off — the Sums, Remainers, Products, Ge. is the 


ſame as dividing b ? a Unit with Cyphers (which is the Nature of 
0 


the 8 3 as is 12 in W of * 


Nene 2 


Szcr. V. | Maltiplcaio f Decimals. | 


HERE is no difference between here and by 
Integers, but obſerve this Rule: 
After the Work is over, you muſt ſet off ſo many Figures towards 


2 hand of the Product, as you have Degimals 1 in both the 
ors 


But if ſo many places are not in the Prodg (as it will happen 


when you multiply Decimals of ſmall. Value) then you muſt make 


up that-Number by placing as) TRAY FN: 19 band 4 the 
r ad 5 


A mint by a irt aner- 


Aae 
4 che 4 is — ad infinitum, there- oo 

fore I ſay, 9 times 4 is 36, and 3 (Which —— 
would be carry'd if you actually put down . 000011307 : 


Now 


- 


cha; S 
| hd put down and mulcplied 100 Fours of thoſe re- 

1 o many Nines would alſo be repeated in the — but 
1 brevity-ſake I ouly, ws n one of N with nn 219402904 


. 
p 


inn 
pla 
7 
plai 


57, 99} 18 W. TY 2 D gen 
: , mixt Numbers, Dial, Kc. and 10 1 Jo _ 
1 | Decimals, in the Produtt as you aſſign > And. bow nu al ue 

1 » cefſary Figures in ſuch Operations... 8 e 


* 2s v 3 a 5 


" Caſe! I. A mixt Number by a mixt, as e 8 8 7 5 any; —_— 
| to Bare only 4 Decimals in the Product. 497 s 21 5 1 


! | 1.234504 W f 2-8 K 4 MLT 
md 2 94 | the he Merle inverted. 1 
1 * 10 1 


1 * - * - SF 5 - 
9 * 4 * 15 
* k , j o 
- — £ 6 W ; * , . £ , " * 
_ : 4 7 off , * „ » : 9 
13 SHS 1105 V 1.74 | 
F 2 I # . . £7... 
"0 . "" vs 
4 8 * k | 1 6 » ... - * + px + 9 — % * 8 
| | 43 » f | - 5 ; OBO 81 : 4 | 
1 — N * 8 1 j & - 9 - 4 * 23% w 4 1 *1. c FR J N * A # 7 WP 4 4 1 $ * 
« 15 N , 4 7 7 « Pd * * N fy 4 FS CAS 4 - * 4 ex» £7 4 : N 5 * . 1 - a » 
1 . . - " : 9 g : 0 \ : 4 ; . - 
3 Fas Wt HY 123 FFC r +. 151-4 7543 
. 
„ * = * — 
\ 5 4 # +. F 
5 7 : 
* * \ 


Caſe 2. A A Decimal ry a Pea Numbbs' as 1 by 92123 
and to have 3 places in the Product Decirhals. 234504 by 92123, 

/ 5 5 5 4 HAN 5 
32129 = the x Muſee inverted. 
"11110536 | XA . Aha . 
2469 5 8 1 e eee e Wo 
T „ 
* 7 1 | 370 * * 1 | ou, 6. eo 


SS + 


7 | 1885 11372.621 . . 5 * 
*  Caſe-3.: A Decimal by a Decimal, and to have only Dean 
4 | PA IIS + as 12345 by 2223 
= 232129. =the Malipher inverted. 
2, | 


; A ' —_— 3 
. 7 " c 
* xv ; - 
N e . 068,08 ee e 
"FE. © of ; 1 ese 1 
ip; ? = 
, n 


44 "= \ . 
9 


5 


93 


$4 


: * q F 4 if > * 7 
4 EC : * * 1 q * 


5 =: = "7 = Projtul rin | 


* 
* 


S lrghiarion gf 


inverted, and Units place put nent the left hand, Oc. when yon 
place it down to multiply. nen io 252576 N id right 
2. The due placing of it is the next wing, Which, i is to . | 
Jlace of the intire part under that place in the of, the 
ultiplicand, Which anſwers that place next the right hand of I 
WDecimals you would have in the Product : As in the firſt Example, 
vecauſe I would have 4 places Decimal in the Produd, therefore 1 
Wu 9 (the Units given) under the Ach place from the Point in the 
WMultiplicand. And in the zd Example, I put 3 (the Units place 
pf the Mi ultiplier given) under the 3d Decimal of the Multiplicand; 
and in — 3d Exam 1. 5 becauſe 1 would havg 4. Decimals in the 
product, I put the Digit next the Point in the [riplier under the 
d place of the Multiplicand, becauſe there is no intire Number 
o put under the 4th: place; and place all the other Digpres of the 
Multipliers in a rk Order, as per the Example. + ©! 
3. Begin to multiply the Figure next the right hand of the 
ultiplier, when. placed as per Rules above, into the Figure ſtand- 
Wong over it, Cc. as in the common way ; obſerving at the ſamne 
ime what Tens would be carry d. if you multiplied the next 
igure or two toward the right hand, and adding ſuch Tens _ 
af Tens or upward-as Teng and fo 
n the Multiplier that hath another ſtanding over it, (omirring — 


| 32 ten or tens Units, under the Units of the firſt Line, c. 
nd not as in common Multiplication; which Lines add up, and 
he Aggregate is the Product required. Fhe 8 Examples above make 
t plain, Sk that much Trouble and many — Figures are 
event 

Caſe 4. Bur it may Jmetimes happen, That, as in the following Ex- 
amp le, ſo many places are not in the Sum i you propoſed. fr! Deci- 
in which caſe'add r or more Cyphers. 

"Thus to multiply. 1234 by, 234, ſee the 12345. * | 
ork.in the Ma in, to, have 4 Decimal 432 e. ref 


* 


1755 in the Product; where the making of” — — 


13 als: are ſaved. r 
K. e 5. Alſo it may happen, That there are OE = 
fo many Decimal places in the Multi: 5 
pied as you propoſe ſhall be in the Mul- — 


tiplier; {6 that yon cannot proceed as per 0289 = Product 
Rule 3; ders: in this Ears harps 7 * 

8 e 
ar -. ; Me 1 - 


| + 

; R —_ i 
* * o 
* * 2 - * 
5 * 2 * - 2 * 3 
. ( » o 
a 4 a k | F G 
1 5. — 4 


oo 


1. To perform theſe Operations, tis lain eee is 2 


ſt) and 7 the iſt Product of each guns viz; What che fame 


3 % 

ett 55 9 
** L 

FS * 

0 


| ply the place by Points : thus, to. multiply 
32.34. by 73245 fee the Work in the 
Margin, to bring out 4 places Decimal. 
__ 22 le are all the Variety T could think of 228 
2s tte this matter, which are moſtly not en—- e I 
- tant before that Tknow of: fol- be d 
lowing Compendiums are intirely my wan. 97 1, 
ö ©Contrivance ; and if any of them are && rũ . 67 TY 
= . tant, I can ure the Reader I borrow'd | F 
__—. - | ; Ry nothing therefrom. - | 5 2, „ 2. as 5 5 n th 246, . f 
1 Nn une 6 
ee COMPENDIUMS in Marble 


1. To multiply by any FpAbr under 20 at ones any 


= 9 "Example 3.46  _ The cm Way | 34567 | 
—_ x Bred by . 1 


2 


3 Air 1 + 475 Me _ Var 9% 
| — — 


12 n 1 1 $ 4 E BF E 75 775 Tu 1 * Foy. 2 7 e - 4.46 ; 
% 
| | Nen 12 | | | 


7 | 7 126 1 po nes 128 ie» 5 1 | | |; a | A 34567_ | 
. Das- ed Y wy The Probation :656773., 


2 To multiply by any Factor between 100 and and 110 (excluſive) 
dt once. e 9 : 
Example 34567 he. "he mms Way 34567 
; | > $3... ; | 1 9 7 108 by * 0 _ . | 4 ; * | r 2 , 108 


1 
FR _ Py FRY * 


12 2276536 


F . ©, £4 
e e Pang *" | 
CET Fr 


LAY Th 


ko 
* 
* 


P * 


* 


4 Tomuttiply by any Number: dere ut and 1175 (ucla- 
gre) at once. ue 
9 e | The comman Way = 34567 


. BEthps 2p; W499” e 
"7 _ 3 N » aa — 
1 9 0 225 * 
, ' + * a # a» 
4385076: 38 = = = Produa. wake Sig 7 34767. 
C8 T 1 3 ? e . , 34567 
* a * . n F ? p 
. 18-44 742244 . 500 3 2 5 — - tos „ - — we - 34567 * 4 — 
| + * 7 * b £ 3 AP - b 8 6. 8 
; * #4; © 1 ; 63 *>. 5 7 74) Nine 273 I * [I * - 3 597 3< * Kh 
1 — 1 a F 17 EE ER i 2 1 a ; a ? 4 . 0 
— R — nner 1 
" = 


5. To ay by a Fir bare 11171 and 11119 (incluſive); _ 


rn PRup the 
87 Tube common. Win = 34567: 
| Example 345 67 . | | 111.15. — 


"Oo dna aac: c wb 
3476 7. 


eg = kd. "od 34767 

127 0 | 145 #7 S440”: 
METS 3 OY TT POR V6 1 2 1-7 ER 
— ets tb; e 


4. —— * — —ͤ—U— ñ —— — — i 


« To multiply by a Factor 3 391 100 s chte. ; g 


r 4777. is — = $4567" PE 1 
A nad N 6 1 — — — anares 26-4 V.. . 65 5 BW 


hed Jigtd vin, 128825 — 
4 _ 3 "0 25 e | 


* X 
= » * « > 8 Fas y = - N A 
9 n N * 9 


nd 
os 
* 
9 
* 
1 
$ 1 
— 


: 


bi 7: Tomakiply by « Fator coli of 4 Cypter berween two + I 


Example 34567 | ; 3 =.345 67 
0 5 
4 3 


£2 155 209.1303 Nd ob 


N 


2 * g 
— 6 1 A =O 
* — %, 3 * 
* oo my - | * H | is Prob. — 
- 2 * 3 j 3 2 — 
* - — 
- 
” 
- 
» 1 * _ 
* # 
* * 
- * 


—— —— - 
— -— _— 
*. 


: bs. 
6 Rs 
if N 
r 
woe "x 
5 - 
% 6 
WEN - 
1 
1 
3 
* 
or - 
1 * 
* i 
Tx) 
.1 = 3 ; 
G [ : 
(2 + ny 
AN - 2 
1 * 
© 1 
il "7 
W . 
\ f * 
* 
* 
4 2 
3 
_ 
* 4; 
$4 * 2 
OS - 
* if 4 
7 1 : 
. » = 
—_ I 
$ 
þ 0 
cx a 
iſ 1 
2 F- — 
= 
oe 1 
L . * 
= 
4 2 
1 
1 * 
1 * 9 
1 1 
4 = 2 > > 
_ — 
7 
1 
H . „ 
. 4 
1 3 
15d of 
| * 
1 * * 
= 
54 
_ 
\ 1 
4 * = 
— 
« 1 J "zY 
+ 3B 4 
* « 4 
4 
7 
9 
* 
* 
4 
4 * * 
Ag bu 
4 
5 
6 
= *B 
. U 1 
* * * 
1 Ss. 
* "7 
7 0 * 
3 'Y E 
} * 
_ s 
5 
. 
_ 
be, 
2 
Bs. 
14 
IF . ul 
1 
"i 
4 ad 
1 
C14 
6 4 
x 
17 
£Y 1 
1 
—_— 
bl _ 
K 
& D 


[ } "> 
4 
£8 

1 .& 
8 F 

{ _— 

— 4 

A >: 
3 

1 ; 

? * 
. 
. 
* 
67 
o 
o 


. Bu To en by Face citing of 2, e Cypher between 


rwo; "3-1-3 a. 4% 

1 Te commas Ha 4.84567 

Wor 0 re ue ant 2. L995, 

raph >" no 172833 

14 = 3: ne 207402 775 

. e —— 207574835 | 
n HH LAT 


4 2 
** 3 
- 
_ - 1 5 nn x c * * 
— # es. 3 TIS » 1 eee 4 
> - — 


8 n 


9. To multiply by a Factor conliting . lo many Ortes be- 
ryxen ry Digits, as there are Places 1 in the eu en 8 4 


* [5 3 


1 7 ene 1 21 rr = y 
\.99 = 2 2 , # 2 * 8 22 222 5 4 — © - * #48 L "6 * 


475 


9 34567 
| 6000005 


: * . 

x ; - — — 
* 2 : 9 : * * 2 * N * g 1 
e ee Ez, 5 Frodust _ E la 0 


= * 9 — = . — 
— 


— a cu 


4 454 une by any Factor between 100 ant 200 3 only put; 
rivg Goals 1 ES 


er 2346 | The common Way - 23456 
8 194 r 154 


* £ . 
* 1 


2 . — «%% UK ¼ßR4 ·—SZK—ͤ ũ ⁰— *— 93824 
Product — = 3612224 | . 5 g 
„ 95 CLE ” a * * 15 4 8 D 4 3 i , 21 N : 1172 0 
„ I a þ 7 3 23456 _ 
* we * 5 #4 9285 7 "Wt ! 4 % n 
\ OY ; sf 3 (1 4 ACA «5 Jt oF 3 Prob. 2261 3612224 
4 * i , * F 4 of : 
— FRE” 2 4.5 5 8 — * 2 s N 
—̃ S ure: rn * a 


11. 10 multiply by a Factor — of a Unit between au/ 
2 „Diete 5 
+ oh © Example © 23456 " The commu n Way = = 23456 
— 2 ay b RES CC — —— — — 2 r 
e TIED eee eee at 240736 
Product e e 8 23456 


* 
- = ” 4. > * 82 * 
189 ts « © NN 13937 F x A * i 7% Ny * 93824 4 


Prob. = = 9757696 


* 4 4 £ T7 3 


* 
; 
7 
* 


12. From 


SN one of bend. 


12. From What is above, it is ij „ 4.4% 9114 Hg 145 7 
plain that any Number may be mu- by 66751585” 
tiplied by a 2 deing the Square — 
any in the Propoſitions above, aer 276536 
che Rectangle of ty o of them 11, 
by only „ ine ſds ther IT OE 
Roduck. For knowi t * is 2 — 
the Product of 65 <4 — 228 7 24196 
example 34567 by 19 (as per Caſe 1.) 207402 _ 
produceth 656773 ; and that by 65+) 07S! 7: 20 
(as per Caſe. 6.). produceth — 5c BA ert r * 
the ſame as 34567. by 1235. Proof 2307401865865 
Examp. 1. —” The Factor e074 156 be- | 1 
34567 c 34567 ing the Rectangle of the 2. * 5 
r 11116 towards the left ef there- —_ 
- — — fore $4567 is multiplied by * 
656773 | 384246772 6697; 1580, by only making 
ut * 6005 9 Figures beſides the Pro- 


— — . duct; which is 32 fewer 


6 42690245 ] Prod.2307401865 960 than mult be put * and, 
4 —————— Wet og 
. N : — Go 3 
>. 13. Or if a Factor or Multiplier confilt of the dae any two 
LE, of the former Digits, Cc. put down in courſe ; the fame may be 
24 performed as follows; - 
ol 25 12.4856734, eam m2 12. 3456734. 
11 3 __ 7 2 I [66005 


741357675660 =the multipd, by 6005. 647283666  * 
1372345032912 = the multiplied by 11116. [ 740740392 


ts... ·— a r tte. 


— | 74740302 
= 1372419168.6795660 = Product. 1323456732 
1823466732 
By this Method there are put 1323456732 
Gown and added 38 Figures few- 12% „ 


er than n the common wa — 
See alſo the Proof of a | (EW pc . 

1 in the Booky ave one, 

Where 9 Places are Waker by and only 5 Lines made. 


14. To 


” 


Ly 


"54 een denen Bent, Chapay. 


14. To multiply by a whole Number. conſiſting of any Digit re- 
peated any number of times; ee Y repeated 8 times. 


: 12345678932 . Common aye 1234.567893 2. 
no ea ge HRY 777277270 en VAR 219 f, Ad 2 222 
("91 en arte 22 dy ee ee” 


_- Sf 86419772524 oy nod bis. . 25 _ 1901 77 
bar DH e e 386+ £2 5 os 1 A 864197 52524 4 


＋ 


Ty 20 


Ser gbd Product. oe 3843975 1 
N 10 9 — 86417 9752 $24 

| Note, This Invention 1 is 60 Bob Fu 15 70 ib ' 18641975 25 24 
ase than the common Way. 684977252 hoes en 
that: in this Example there are 77 > 864 19752524 
25 fewer. l 


NA UU 


1 


I » 


WH , 


4 


Pro — 9602 I 46588659 41 4 al 


. al n lr 
— * 1 an r n. 
To 15. To 1 by. a Dent confiſiing-- of any * 
ad infruitum, very cally, briefly, me accurately. 2581 NY Ad 3 
Nee; This is done. with 84 Fi- ks 4 * = | 12395679990 £1466 
| gures fewer than the common 79222 
5 and is about oo nearer the 
ru da hd _ 86419753524 U 
In this Caſe cut one place more — 


the Product than the Deci- | Produt 96021947% 11 
mal Places in the Multiplicand, for 
Decimals of the Product; or fo many more than one ea thre are 
On Daher the: — Aus of the MID 


- . 
* 2 


* „ 
£ 
2 


16. To dnt ply by a mixt Nunbe, config o of any Nombre 
& 2 repeate 


+ 4 


Example. © ow Fur Proof of Mes. 
as 1234767 832: 1234678832 
5 e blem © 220010; n ; 20% | 
09 q by D 25 | 1 ? 155 e 8 
9 J, Cc. G 
Praduct $6021947248808.0) Py Ih 2 2 2 
S J e e rg 


4 3 Vo ©29 


C2 os £3 : 2 ** 


* o 
4 # * + © * * 
E - 


«ni. | 8 Aus : 


»* 
. 
9 * 


( 
1 
ac 
th 
th 


* 


— 95 


-21 3 te be eee cee SUM HP A O 4x 
e Dressen ae dus x8 Chenin, tbe Romy 


1 £5494 renne Greber 

As to Cumpend. 1. It is 1 as in common Multiplication 
by 9,. only adding the Digit toward the right hand of every one 
that n by the 93 and when you have multiplied the laſt 
in order, add What you carry to 2 Digi next the left hand, — 
that gives the 2 laſt in the Product. 

Compend. 2.] Work as in the laſt; ek with this difheronce, hat 
you muſt add the 7, in Units place to the Product of 8 by 5, and the 
6 to the Produit of 8 and 4, Cc. Laſtly, ne 
the 4, is 7, and then put down che 3 next the left hand, at ncts 

Compend. 3.] When there is 1 in Units and 1 in Tens lace, be- 
| ſides a place Decimal, or 114, 116, 117, &c. you mult add to each 
Product of every Digic multiplied by 7, the 2 next Digits ſtanding 
. towards the right hand, when there are ſo many. As to the Pro- 
4 duct of & by 7, Ladd che) next the 6; and then ſay, 7 times 5 is 
b 35, and 5 carried is 40, and 6 is 46, and 7 is 335 put*down 3, 
2 and carry 5, Oc. Laſtly, when you have multiplied the 3 by 7, 
18 — nt nee e 10, — 


ef 


what is eatried t Ah places next 19 hand 5 
the Multiplicand at laſt; and then. Frames 25 and then put 
3 in the Multiplicand down. - > | 

Compend. G.] Say 5 times 7 is 35, 5 and carry 3; ns fo 46) 
and 3 is 33, and 6 times 7 makes 75; put down 5, and carry 7, 
— and ſay 5 times 5"is 25, and 7 is 32, and 6 times 6.makes.68,; put | 
Lon 8; and carry 6, and ſay 5 — npwnr genes vomet owe 
$. I times 5 thakes 56 put down the 6 and carry 5, and ſay 3 times 3 

is 15 and 5 carried is 20, and 6 times 4 es 44 3 put” down 4, 

671, el IRIS ps; wr wan: Fac DI 8 
Ne 7 ; | a 


215 4 
þ + : 


ʒ in the 3d add What is carried, and the Product of the 6 in the 


* Ath add; What is carried, and the Product of 6. in the ad or 
15 c. and laſily, anne 4. then, 3 by the enen eee 
Vn. 8 | 


_ Jin this — becauſe there is a Cypher between, 
you malt multiply the two, firſt as uſual, and to the Product of the 


fark; or Units place of the Multipheand. Then to the Product of 5 


2 61 45 29 
"Cimpend. 8] Moulriply « as uſual to, multiply theta then fay 3. — 
4 is 20% and 2 is 22, and 6 times the 7 is 64, 4 and carry 6 5 
times 3 18. 15, and 6 is 21, and 6 times the 6 (or 36) makes 37 


put down che 7, and eee cha. e Os ne 


, . 

Conpend, 9.J In this and the like, Caſes there is ho more difficulty 
than in multiplying by a ſingle Digit; for the Number of Cyphers 
ng. equal ta the Places in the Multiplicand, the Product by the 

N to the left; hand of the Product by the 5. . Bur if the Pro- 

the Digit next the leſt hand by that in Units place, and 

3 is carried, be leſs than 10, then a n muſt be put down 
wy SP FN: Products. M442 al 

. Compeud. 10, J- his 18 perſormed * conlidering, 15 Name of 
the Operations of the firſt and ſixth Compendiums. Fox 4 times 6 
is 24, 4 and carry 23 4 times 5 is 20, and 2 carried and 5 times 6 
makes 32, 2 and carry 33 4 times 4. is 1c, and 3 is 21, and 5 times 
1 is 46, and 6 in Units place makes 52, 2 and 5 3 4 times 3 iö 
12, and 5 is 17, and 5 times 4 makes 37, and 5 in Tens place of 
= ig + FeCl 15 42, 2 err ee is 8, and 4 18 
12, and 5 times 3 makes 27, and 4 (in Hundreds plate) is 313 put 
down 1, and. carry 3. Then (having multiplied all by. the firſt Fi- 
gure) I ſay 5 times 2 is 10, and 3 carried is 13, and 3 in Thor 

ds place is 16 1 time 2 is 2, and 1 carried is 3 

Cumpend. 1 .] This is. performed. as the laſt, only inſtead of adding 
bs Digit next the right-hand, c. to the Product of the ſecond Fi- 
gure in the Multiplier, you muſt here add it to the Product of the 
feſt Figure, becauſe, the x ſtands; next that Digit ; . chen you 
keep.k0 the uit and 6th Compendiums, as in the laſt. 

Comgend 12] By this Compendium is ſhewn how to ; multiply by 
6675 15 $0; or hes large Number produced. by the Multiphcarion 
of 2 or Square of 8 n by: only making 1 Line be- 
. — 1 1 m Example is that of:the 5th and d th 

end 13.] This is kei an. Example ſhewing how the 
Work =Y Multiplication . by es anden may be ſhorten d, by 
* | her ct 


i 


V. S N57 . | 4 
Ll 2. — b F# 
» » 
I. 9 


. „ SS wgwes ttt ad © 


Gan hong rc . A try 


= - oa 8-1 be = 2 - 


dividing ſuch large Murs 1 e ch tube ue ful 
within fome of the aboveſaid Rules: as 11 1 166605 J divide into 
rwo'Mulripliers, 11rx6 and ' 6055, Ct, done at twice.” 

: 'Compend. t 4} This Compendiwny- is performed; firſt; by me 
plying the given Number by one of the repeated Digits, as in the 

Example above the Product is 864197525 24, from which the general 
Product is foumd thus; Add that Product froch the right hand toward 
the left,” and ſay 4 and 2 is 6, and 51s 11, (put down the 4, 6 and. 
1, and for every 10 you arrive at, put 1 to the Sum. more than what 
is wrote down) and r is 12, and 2 is 14, and 5 is 19, and 7 is 26, 
put down the 4, 9 and 6; then adding x more for the 2d 10, 1 ſay, 
and 1 is 27, and-9 is 36, and 1 (for that 3d ro) 1 375 and 1 next 
the 9 is 38 3 ſo I put down the 6 and 8s. 

Then bende I have added as many places as are in the Multi- 
per, E leave out Units place (4) and add from 2 in Tens place to 
4, the 3d Figure from the left hand ineluſive, which with the 3 
carried (part of the ſaid 38) makes another 38; put down that 8, 
and eatry 3, ſo adding that to 5, Cc. tos, the 2 Fi ire from the 
left hand (leaving out the 2 firſt Figures next the right hand) that 
um is 42 1 put down the 2, and carry 4, adding that to 2, (the 
ach from the right hand, leaving out the 725 and ſo forward to 8, 
next the left hand incluſive, the Sum is 46: I put down the 6, and 
add the 4 to the Figures between 5 and 8 incluſive, (leaving ont 
the 2524) and the Sum is 443 T put down 4, and add 4 to the Fi- 
gures between 7 and 8 incluſive, (leaving out the 525 24, and fo == 
every time I leave out 1 more) as 4 and 7 is 11, and 9 is 20, Ce to | 
3'makes 393 put down' the 9, and add 3 to 86419, as they ſtand 
rom the right ro leſt, as before,” and the Sum is 31: put dom i, 
aud add 3 to 864 r, as taught before, and the Sum is 223 purdown 
the 2, and add 2 to the 864 as aforefard, and the Sum is 20 , 
and carry 2 and 6 is 8, and 8 is 6; put 'down 6, and fay v and 8 
is 9 : ſo have you the Anſwer only by eaſy Additions 6 

Cmpend T5. ] If the repeated Figure be! a Decimal * ber the Multi- 
per I rſh ly as before to gain the 864197525243 Whence the 

roduct is wank firſt by adding that whole Line from the right to 
the left hand, Wbich makes 53 + I add the 5 to the'z'is 8, which 1 
put down for the- repeating Digit of the Product. Then add the 5 
carried to 2 (in Tens place) and that to the reſt of the Line to- 
wards the left hand makes 54; put down the 4, and carry 5 to the 
8 (in Hundreds place) ct. adding all toward the left band as be- 


bore, leaving 00 out 1 toward the right for every D t SE 


T- : TSS = 2 = Te. 7 T * 2 . KK. er 


8 


53 "Sum which is a ani caly-and brief! 


= \ ns Ga a Fe — -— * * 
1 — —— S — * 5 2 = + a : Y U _ a _ : 7 F | = 4 _ 
N 8 - a 8 — ds; POET = = RS) * * : y be og N 1 > k — B "I 4 ts S AG - 
Is et SE LES" * N N re F W 7 ee - ann ä * 8 n ' < 
ITE ">, 3 „ PP W QT 8 t We . 2 Er DAS — ce e a — N _ 
— ml btw pos YT? — 00 — _ n — pode —_ * 1 _—_ _ 66 CI 
1 oo * 5 i ASI. »C 2 2 C \ — a — 8 Ry — — : _— - 4 * * "y . * 2 
* 832 = — jo — 3 » — — Fo ks. 4 — 4 * a 1 3 PR p _ \ r 1 5 < : 2 _ Y- . N 
” l N * „ Aer N 1 v0 * 


. - 
> Mp 


x 


= ISO — — 


3 
1 
#7 - 
t A 
1 
1 
x 
/ 
= 
3 
I 
* 
9 
. 


S 
ſtions of that kind. H N Ne O dz odds) 22614 wc] 
Compend. 16.] If the Multiplier be a repeated Digit and a mint 
Number, you have nothing to do more than iche f Compendium : 
only to put ſo many of the repeated Digits towards the right hand 
of the integral part — the Product, as there are places in the unte- 
part of the Multiplier, as in the Example 16. above. 
A ſecond eue of the 16th Compendium, rn. 
by 333.3333333, C. or 3333.7; Ses the Operation. 
Multiply 1234 Froxed thus 1234 


8. 333333355 Of. F ef ere 41 37 


1 8 „ 


37 Sn E 1 . 41171 
ee ee and by 333 =an0995 OT” 
15 = Product if; e — — 


"Hand = = Proof = 411333 3 * 


we = £54 FOE 92 laſt) having multiplied the 123 , eri 
3702, which I add from the rigit hand — 2 byg, ir and tlie 
Sum is 123 ſo 2 and the 1 is 3 the repeating Digit, and 1 car- 
ried added, to o, 7 and 3 i 11 : I put 1 down, and carry 1 and / is 8, 
and 3 is 113 put 1 down, and carry 1 to 3 makes 411-3 v; and be- 
cauſe there are 3 places Integers of the Multiplier, I therefore put 
3 places of the repeating Figure towards the right hand of the rs 
makes.411333-37 the true Anſwer, as by the firſt Example and 
Rules for working the ſame under the laſt mentioned Compendium. 

17. Or if it ſhould be ſuppoſed (tho ſuch a thing does not often 
happen) that the Decimal Digits repeat in both the Factors 3 then 
work as under the 15th Compendium, and to that Reſult add the 
Product by the next, Qc. Digits, putting down hat would be Art 
ried it the ere wy af were run repeated. . ems 


® - 


1 * 
? 05 2 1 * Up” 
Example. 365 d, $hrn W aaiy' 
8 * 4 
N e 3 #: N 8 F , 7 7 w? © * 3 © >£5. «i ” - * 41 


. . | 
EET « 
+4&+4.4 * P's | 
4 . . * — * — & s $6 1 
4 4 


Ak; Produk = = 2 $3} 41 | ann 5 92-6 OK 
ad amd: * by Tp = 540 = 1508 las 
\ Sum = 3.2273 f; S011, DRE. Te 4040) 3. 1 4 
r 


1A 0 lh. 5 25 ve) PLE 5 
Sum = Anſwer= 15.87 1 „ tvs 1 
5 1 25 | | | I 8. But 


l 
1 
t 
8 
0 
fe 
0 
te 
di 
th 
th 
in 
on 


I wah... — i * g wk * N 2 = : o , C N * ' * . > l N ö : IV 
15 N - n * 
2 P - 
: 2 5 \ F \ 
- : 4 * 5 
2 * 29 N : 1 * * z 
$&5.- eMultiplit | ) y | | f 1 | 4 

5 5 4 


bead bund, dug repeating Dei Derbe agen ere, 
Primes place, (altho the Cafe may 8 happen you: may prese " i 
as in the following Example = 
"00h multiply 27. 1611 by 5. 23 r W WG 0 n 0607 154}. 4 17 1 
a! Hp Catz 403 27194 097 8883 413 ws Trl 21005 e 1%: it 
271666666, Cc. enn 1507 Þ: 7169 öS It KIDS 3 ? 1 


5-233 33333, Oc. n I FRO ARDSI 


WO w FL, 


$150= = Product by 03 in 27. 167 + 1 


N oprg⸗ l of the laſt Line, per uit, 6. Compend. 
_  So4337 3-= 27.1671 10 .2 8 


| | 135-833 11 27-167 L in 5 


| 14217271 = the ene Pods. or Sum of the three lat Lines. 


T need hay no more to illuſtrate: the laſt Example ; ; and having K 
now: finiſhed what I ae might be of real uſe in Operations ob YH 
Multiplication, whether by Decimals or Integers'; I ſhalk:not : 
trouble my Reader with eleſs as well as troubleſome and tedious 
cue But for the Solution of all Queſtions in Practice, as 

Concrete Numbers, I refer to the third Rule in the next Sect. (6.) 
for making your Decimal longer or ſhorter, as occaſion requires, ac- 
cording to the Greatneſs of the Number by which ſuch Decimal is ; 
to be auktiplied | for which pore « Table is there inſerzed; . 
direct on almoſt. all Occaſions. 3 
Theſe 18 Compendiums, as well as the 3 or 4 Caſes proettier 
are new to me; tho I am ſince my writing them informed, 
that one or two of the firſt and moſt eaſy of theſe Compendiums are 
in Mr. Lyburu's Arithmetic; however that be, I have no reaſon to 
omit any, as being my own Contrivance. | - 

Theſe Operations, altho at firſt they may Coen difficult, andto 
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| Jane 151. Jah 159. | Aug. 153. Sept. 153. 08. 153. | Nov. 153. 
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Þ Sept. 62, | Octob. 128 Nov. 61. | Dec. 61. | Jan, 61. | Fer. 6a. 
10. 92. | Nov. 92. | Dec. 91. Jan. 92. | Febr. 92. Mar. go. 
Nov. 123. | Dec. 122. Jan. 122. Feb. 123. | Mar. 120. || Apr. 121. 

Dec. 153. | Jan. 153 Feb. 153. | Mar. 151. | Apr. 15 1. M 151. 

Jan. 184. | Feb. 184. | Mar.181 „ 182. | May 181. June 182. 
Feb. 215. Mar. 2 12. Apr. 212. | May 212. June 213. Jah 212. 

| Mar.243. | 4pr. 243. | May 242. } June 243. July 242. | Aug. 243. | 
Apr. 274. | May 273. June 273. July 273. | Aug. 273. (Sept. 274. 
May 304. June 304. July 303. Aug. 304. Sept. 304: Ott. 304. 
June 335. | July 334. Aug. 334. Sept. 335. | OB. 334. Nov. 335. 
Jah 365. Aug. 365.1 Sept. 365.| OR. 365. Nov. 365. N i 

— ————— — — — om 


_ 2 — „ - ** , , . 9 a; * N , 4 q \ * 
* aa * * g 5 $f 4 N 


| "The Uſe of the "orbits Tables. 

"7 This Table laſt above I ſhall firſt ſhew the Uſe of, becauſe 
is naturally in Uſe before that of Simple Intereſt. "Es 
Example] How many Days is contained between 8 No- 
vember and the 28th of March following ? _— | 
Rule.) This Table ſhews, that from November (19, &c.] to the 

- fame Day of March, it is 120:Days. To which adding the Days 
| that 28 exceeds nineteen, -viz. 9, gives 129 Days for Anſwer. "But 
in caſe the Days you reckon to; are not ſo many as. thoſe. you: reckon 
from ; chen ſubſtract the difference. As, to find the Days between 
the 28th of November and the 19th. of March; November 28, Or, co 
the ſame Day of March is 120 Days (as before) from which dedud- 
ing what 28 exceeds the 19th of eee and the Remainer is 


111 Days the Anſwer. . e ms 

1 Te Uſe of the Table of mole 4 at 5 per Cent. wer 
4. Example 1.] What is the Intereſt of 1. 700 from the aner Juh to 

q the 13th of April following, at 5 per Cent? N LS 
3. The time is 282 Days, and againſt I 700' under 'Y 65 16 3 
4 80 Days, i= — A 113 
4. no; And under 3Daygis —; 3.:10 

55" Ea To find the Intereſt of | — — 


L 470 from the 18th "of December to TH Seu, 127 — 9 + 
the 5th of April, at 5 per Cent. The Days — mm 


ub. Time is 108 Days; and [. 400, under 100 = I;: 9: 7 

I 7% ee n 44 
"IT 3. Or any more odd or I. 400, under 8 = —: 8: 9 
71. arger Sums in Queſtions . 85 br nnn 
90. af this, ind may be mul- © — — 
21. tplied one in another, Sim or & mom ls — 1 
5 1.” and the Product of the ja _ : 
182. Days and Pounds by the : 


0013699 at the eee of oa Table of 5 per Cent, for Anſwer. [4 
4. If you would find the Intereſt of J. 4700 (or other dam above 
1000) for 108, @c. Days 
inder 100 Days and 8 Days Am ditto under 100-is 13-6984 
wainſt ditto you find the _ under 8 1 is 1 .0956 : 
marginal Numbers, whole © 
dam being multiplied by. 7ʒßʒj 5 1147040 128 

b 4700) gives Re 1 by 4 


* Produa llt, = 69.5318 | 
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Such Perſons + as are wah to e, an 8 e g to 
find the Number of Days between any two in the Year, may ſee 
the Form of one, Plate 7 Fig. 25, and 26. which being done. in 


Braſs, and of a ſix-inch . N moſt i OL KEENE al 
ng their Edt. * l _— 


© Tis baten ag Me ee N 
ig. 25, 16. ge. of Dig ws, 
un en of a Circle (as Fig. 26.) divided into 365 Dos 

| which is to turn round concentrically in a Circle, (Hg. 25. divided 
into the Months in the Year, and each Month into its reſpective 
Days : ſo that the inner Circle naturally meaſures, the Days be- 
tween nic . two in any of the Months, in order to find the bur or 
jet Diſcount or thofe Days. 2 

Example.) How many Day 8 are contained berween the 15th of 
November and the d ol May following? 
For Anſwer, turn the Hand in * inner Circle th aha x5th of 
November in the outer Circle, and againſt the ad of May in that 
outer, you will find in the inner Cirele 168 Days, including the 
| "Way you reckon from, and excluding that Which you reckon t. 
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3 per Cent. is the Intereſt }) 
? at 4 per Cent. leſs a 4th L 2: 6: 5:3 =8; 1919 Anſwer 
thereof, as leſs ——— Y : | 
6 per C is the Intereſt 
at 4 per Cent, t more half 
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5 1 4 more 117125052 db, Ih hs ue. 


2 Ps, | "+ ab 1 4 il $11 
% e u of Dee len 1 Deb ihn be 
or This matter wants very much to be ſet in a clear Light; 1 
e have not yet ſeen it done; tho I have not perhaps ſeen all chatias 
of been wrote. upon it: But I know that a learned Author in Folio : 
has intirely miſtaken it... 9 — I 
of 1. The Diſcount of Money is the Alowanee made by the Credi- Wo 
at tor out of a Sum of Movey due to him at che end of ſome number 4 
he of Days, in conſideration of 15 prompt Payrmene of the Remainer _ 
2. That Sum paid down inſtead- of the Principal due hereafter, Se 
he may properly be called the preſent Worth; in regard that if it were 
by put out do Intereſt for the Days that rhe-Nifcount is compured, it 
would amount to the Principal due at che end of choſe Days. | 
3. The Intereſt for any time is more than the Diſcount ' for that — 
time; — 9 (oppoſe of 4 Day it 6 per Cent.) the Quo- 7 
2 * muſt be more when .016438. (= the Intereſt of J. 100 for one | 
; y) is divided, ogy, by 100 eee "Ip" aivided hy 
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w: II, As 365. 6 :: 1. 016438 . 4 

2340, As 100026438; 016438 1 to a 00916435 F 
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"6 3 "ut Way to prove this, is to. try, whether\the Amount of , | 


; the preſeat. Worth for hee Will 2 up 9 5 e due at 
that time thus: 1 . e ede 
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| FI 4 28 l 18 20 [Is 5 SOV hs wo I 
tos 2 100. 1e 16436 LM 99 56 to 21 1 "> 8 
Whence I find, that if /. in i. Day amount to 100. a then 
the ſaid preſent Worth of 1 J. due at the end of 1 Day, will amount 
to J. 1: which is a ſecond Proof of the true Den of the 
preſent Worth and Diſcdunt. above. 2 a 
7. To illuſtrate this matter . 1 hay give another Example 
at large; Which ihall be 3 Divan "of 11 oo 2: ar 
the end of go Days at MEM 
See the ann, » Day. 1 Da. 
6 en e 8 8 ok l . 4655 6: 22 3 _ 2 
2dh, As 10147945 147945 87 bob. 0765 . 
2 in Nay, 917 ag 265 Os: fr 67 5 Yar 3650 Fa 4 
e OR „ 175.0 (=100, 
| 10147945) 1479. 45002 (147788: auge FE 290. ee 
F2ͤĩ74é'd nh 09's 11 BART. 
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dey ney he N #1 arty 38 g 7-9 ** br: 200, ee 5 ty 
: ar of of PET: pay OT; e Ne ; 2 5 oY 


Ws —— 


s And for 8 1 1000. ee Ih 
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8. 4 New Way of ee Diſco count and Preſent Morth. 
Put bee these art two Diviſions, and one of them very ope- 


roſe, I have Algebraically (as you mdz lee in the⸗ Uſe of Al 50 
contrived this Rule or 3 which as but ny and' that e 
Diviſion. 3 
1. For the preſent wind; ; Multiply ths Days i in a Fear, the Prin- 

- cipal given, and 100, in each other, for the Dividend. And add 
the Product of 365 by 100 to that of the Days multiplied in the 
Rate given, and the Sum is che Diviſor'; 10 the n n is 
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1 In the laſt. Example, 365 in 160.is 36556," kr in foo makes 


36500000, without farther trouble; then 365 by 100 = J&FR0 3 
more 90 Days in 6 (the Rate) is 540 3 and that Sum is 2 3704 U 
the Diviſor. See the Wok ooo e 
ee eee WW | T9, a in 2 DES T0 2423 
| 2 370.0) 3650000.0 A = the Abfwer, 'Y 
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ply the Rate in the Prin- 156 0.0 NO 
cipal given, and that in ' | : 7840. "SEEE 3 11 — * * N 
the Days given E. „„ ——_—— 
vidend. And t Product 10 | "3 62 6d Güde anal 
of 365 Days by 100 added (ff 
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the Rate given, is the Di: — — — 
pal in the Rate is — w—_—_—_— 1} ul 792 l = 
| By the Days = dd 4; 12 4 L5G 
PPP u en | | 
And 365 in 100=36500 | 3704-0) 54009,68= Divi.(14.5 7883z=Di x 
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| Note, By this laſt Method you uſe fewer Figures by above 40, = 
- and have not a third of the trouble. : 4 2 £78 _ 


9. In Dr. Harris's Lexicon. the Diſcount for one Day is aſſerted to : = 
| be the 365th part of that for a Lear: However this Miſtake came, _ 
Fi I know not; but his two Folio Pages of Table of Diſcount being 
made upon the ſame; Principle, are likewiſe erroneous. And to 
oo prove this, it is ſufficient from the foregoing due Calculation, That 
| the Diſcount of 7.1 for 1 Day, at 6 per Cent. is..00016435, and not 
. 5001550788, as the Lexicon makes it · And to pretend that multi- 
1d "ng the Diſcount of J. 1 for 1 Day, gives the Diſcount of oe 
= ound for other Days by which you opt, is a wrong Notion'; © 
3 becauſe every Day's Diſcount of I. I differs, being leſs according as 
1 chat Day is diſtant from 1, as appears plain from What follows. 
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dle 1 and therefore I 6 per Cent. Diſcount, 
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126. 5d. And were the 365 0 e en 8 
Days fewer, for which the | 


Diſcount is required, the 


Error, would be proportionably 


Hence it may be inferred, 


1 grener. | 
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t no Tables. of Diſcount can 1 bs : 


uſed with accuracy, but ſuch as have the Diſcount for every. Day in 


the Year, becauſe every 


Day's Diſcount differeth. And had I time, 


and room in this Book, I would oblige the Publick with a Table of 
_Diſcount for every Day, becauſe I know not of any true Table of 
"Diſcount extant. But in the mean time, the following will be 


better than any * rene 0 will be W accurate . 
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Fc *-Duodeoimal. Arithmetic. ; 07 3: aher 


Slum en nt 2c 

| ' 2 22 α,e 53781 elects ook] 97 ub bet 2 
. 5 I hare ſhew'd under Duoderimals] i the 
Definition of Numbers, Chap. f. der theſe Frations 
9 — Foot. 54 15 It. Ul . Ml "$15 1 27 | 
are; as in 1 1. : 1 1. 11899 

. l Prime (or theo! aF Foo LET or chew, 
Prime) 1 Third: (or, 12th" of” a” Second) 1 Fourth (or 1 ach ch of a 
Third) Cc. Mhich is ſufffeient ry. Kno how to read or Write Pu uo. 
decimals. I Hall proceed to K 0 

II. Addition,] This is no more * Fe , u mn m ut” 


STS THY 


conſequence to hat is abovg, but rt Fi 5 17 1928 75 


to divide the Sum of each Series by 1 le 110? 93827 5 6 
125 putting doum the Remainer, and f 5 8807 WT 7* 
carrying the Quotes to the next. 288: 8. 2:6 25 
But that next the left hand is done = 7. 8 port 
as all other things that mot 20%, 095 STEM 


| þ . 2 
one Denomination. "The" mple "ITT 1 i n 
21,3180. bh at Lada. Lo 


55 5 8 5 il 9 125 4 : 


* * Ct £3 1 er 3 
17 $43) 


#9734 451 C3} £7 nick * . 1 wy 

s 4 89. 8 1 37:6 . a 

ductions for the $abote; ind as Chirn. a N 
Ti 383 45 443: 12 ) kum 77 77 


neys, Windows, Beauvets, ce 


5 1 la: N — 7 Int 371 
Viſtoes, Ge. to be — 20 69 yin: 
How man Fexr mull «he eee ens 1 
for? 7 uſt be be paid Jun li 


Subſtracting the leſſer 2385 the- 
ter, adding 12 where the. u 
2 little, = 10 in that to wo 
the Remainder is the Anſw 
IV. Multiplicatiun.] This is 
in his kind of Arithmetic, as 125 I — the ofteneſt in uſe, and 
1 way he moſt to be obſery Ex- 
* 


5 age 37. 8: 1:6: 11 


Rule to be inſiſted on 


Hs SS oy — ps _ wa VQ>S+&S |}\Vﬀq*kD©Q!s ke SS a 


Chap. Dee 


 Example:t Mulziffly. 9K 70 by: 5111 " ie nicht "mt e 
8½%8/ Feet. the Work in! the (1182 Dun gan + 3447 + W 8 
$ Margin $0 Where 1 ſay, Se times 17 n 6 8482 . a L 100 
Primes is 80 or 67 to carry, and 87 N 
| to put doWttz then; 8 times 1% 20011 5 Fob 4 4 * [ 
7 and 6 ig 7g Frimes M eee 1495 T9 ———ů— 
mentally by 12 is 6 F. 67 which 1 e eee em fart 
0 pps downt r ou foo; 1 * Foot Bg 2 918 = Aalver 
. tply 9: 107 by the 8 F, ſaying 8 20(6M9%1 r bea 
: times o is: 80. Pries, which 7 is / and 6 Foot to carry 3 * 8 
times 9 isa, and! G carried ãs 78: the Sum 6f- which 2 Lines or 
1 8 a 27: VIS = the Anſwer. 1 - | 
y which Example you may perceive the N havin in 
p your mind the P roduct n under 3 of} regs 
t, ceeding! a bNH T2 ag in the Mültiphcation- Table. Watzl got 
2 "Exanglenl Multipiy- 4 10 by gz! See che Operation. 
* Here en e iſt, the Sevonds; Dun omni ie: mint 
0 then the Primes, and then the rs by * 1 ey * a 
2 the 3, carry ing the Quote of each Product 19 O2Y KG 1: 
1 divided by 12 to that towards the ler — — 
7 hand ; plaring the Remainer in each Dir 05112 22/8; us 
5 ſion under the Degrees of the Factors; 40 40 rene fo velgintum 
7* the Example indicatetn. 2 ein: P OT T FF? 7: Jac | 
Exanp, 3. Maltiply | |; 19 i434 14 225 "i mT 
f 372: 110 24 by 7 27 e 144 _ 10 45 570 * . 
* 60: 31. T have forced 372 5 | L 1 ö i 
1 the wie Work. © As, ; 4 25 ÞÞ 4260p 4 e. 
eee 47 by , eee eee - 
4" Wl 3 produceth 12, fol 24 Pg] f 81 M8 
= carry 13 111 by 318 33, 3d Product 12834 4] —_ 
„% WY ud 155 3 I Put down . ESE Fu 
„ and are; then "6 
= multiply 372 by the Ame. % 94% 3s [27 
_ , adding the 2 * ſeg, = PET ie 
5 115 eie ere 
down as you ſee. Then Quote | 217 | 7 10 | 
multiply 372: 11:4 Prod. 3 72 de 
ER by / and it produceth Add. 
10 12370 8/: olll, as you — TE . 
1 aProd-or l e e 
d on | 2% 14 ®, +, nd this {1aks\to be the mhoſt eaſy and natural Way 


and tlio of Working, when the Integers are Numbers. 


« I - 


1 


1 A _ 0 A 12 N * N 2 f — pe 
- * 24% By a N * + * 5 "I" Fe N * 45 . x I - — * - ” : Pa, 2 N a Saad * 4 * — 5 * a — A 
1. ä ² EEE . 7 * — IT WW - * * * „ N : N "x F * "I" = 
_ ; 42 2 — . - * * 0 „ n Fo if „ 8 — 5 5 3 — 2 , 5 
+ CA n * 4 thin * MF bY x 7 * 4 1 5 T1," as . 4, * a . * = I l 1 %* : * 
* 3 5 ” vt * -. — , 1 8 
* q l K - A , o 
* * . * - _ 
i * — » q 8 * — ? 5 > * 
P 4 2 1 — - Y "af 7 * . 
* C ao * 
* . 2 * = * 5 — 
o & s FR "+ ” 8 " 2 n * 
. — > Y - $A 
* N 2 0 , * 4 - - - 
» 
A { 3 — = 
L * 


2 7 ws 
» 0 " by F 
4 . * * 
11 , Ch 1. 
8 ot ns 
. * 
2 % 


„24% 1 372: 1124 1 — 7 6 4 es 25 io" too, * 
87: 47 put 4 down, and carry 83 14 times; is 55, Ln he 
my 3 down, : and carry 6; 11 times 2 is 220 and 6 18-28, 087 
4/7 e 1197 HH EO e bets 5469; 5 >5 4494600 282804 
athly, 14 3 Lines makes 25 207: 1430 0 1309 
_$thly, TI divide the TP Knee; by oy produceth * 
which makes 2614 7 : 2. | 


. 6tbh, I divide, as before, 2614) by 155 produocth #17 hegen, 
and 10/ remains. 2 wh 2 881 vd. 361 | 
-7thly, I multiply the 372 by the 25 at once, 48 taught lim Der 


mals, and the Product is php nn W 1 ; 
a 27 * oi. = 5 1 MN Ove 


Yoo 41 


"News 20 be "BF as appear by. as 12 1 SUE, 1 

11 you multiply ads by ads, the Product is 4ths:; Primes Wh ads 

lace gives zds, Primes by Primes gives Seconds, and Integers by 

rimes gives Primes, and by ads — zds, Gr. And accordingly 

- - It is proper to place them Degrees towards the right hand, that 

| fo the Degrees of each part of „ je may fall under the 

like in the given Duodecimas. 853 017 £3 c obe, 

So alſo 2 Places given in order,- as Integers and Primes, to be 

multiplied by 2 Places or Denominations, produce 3 Places; 3 Pla- 

ces by 2 produce 4 Places; and 3 Places by 3 produceth 3 Denomi· 

nations, or Degrees in the Product, . 1 15 than the Sum of 
the Exponents or Places, or an in both the Factors * 

V. Divifion of Duo-—- 15 
decimals.] Divide 156 F. p 1 n 1 1 


17: 10: 60: 9M by y. Flaw e 47 1 641 =Quaz 
See the Operation: —— 


S 4 
1 1 


Where what reſts is 66 ö 
always reduced into 
the next Denomina- . 
tion or Degree, _ —— 
the reſpective Figu n 
2Jͤͤ re FR 54. 
; 9 | 9 
; s to be e to Guide by 4 
8 or Name: yet in 
: * : 724.2 + | „ > 
; K A - 3 MS. » 


=_ 8 a 
2 9 7 4 7 hs 
EIT ES . 
3 =. \ 0 


1 


1 bonum firmer. 
4 ſhould, it may b be — R 5 | 
» as in the W $: 8) 8 yo 8 ie the 
þ 85 127: 8 * A 5115 20 95 Quote _ £m 
; 8:8]. Where I ſay, the — | =_— 
Eights in $5 are 9 time ,,, 1 
5 which put in the Quote, een r _ 
and ſay 9 times 8/15 72, 868 | A > ns 
(Which is 6 to carry, and - . = 
ut down o) 9 times 8 5 7 reſts. . - = 
tegers is 72, and 6 is es | - - = 
78, which put down, and dedusted, the Remainer is 7 : 11 8; ; J 
to which bring down the 8/), and lay $1n 8s is 10 times; 10 tines Y 
/ is $0, or 6/: $, put the 8 down, and carry the 6, faying to _ 
times 8 is 80, and 6 is 86, which deducted, o remains: which © == 
proves the I ruth of the firſt Example in Multiplication. TS Ot | _—_ 
And by the ſame Rules W 
the Example in the Mar- C ® 
in, or any other, is per 9 23) 156: 1213 6 (16: 10 6 » 
rmed. But it may be "345: 0, „ = Quote. ' 
obſerved, that in this Di- — 8 


N 


r 


viſion more than onePlace 81 DS. 
of Figures may, and often 97h | Fs Hg? * 
wt 4 dab banc | 2.5 


at once. 7 wy ; Ve — — | * r 


* 
* 5 2 — 
"F_ l " 5 " < & 
* 4 134 : i z 8 


* HAS . 6.3 F.* 
hk 4 - 
55 6. 
* 
: 6 | 
: = 
$526 ] : 
7 7 1 2. »/Y 1 
0 11 ins 24 * 
0 N 5 
: 0 . Y wh ; 
9 - 0 : 
uh * - 
2 * 
* 
" 
ov” f * 
* 3 "oh 
{1 * So . 
1 
* 9 
* 
. $ 


<2 
va 
— 
45 
2 


LY 


„ eue W e "AIRS 
pes 8 85 ” 

i e +: aeg 
„ 2 al gem. ü 


WM 


_*_ EE HESE 3 or Loth "I are 1 ſome called 
war * wy | Aſtronomicals, becauſe uſed in the Menſuration of 
_ —R— Bl 1-; ll Time and Motion in Aſtronomy : as 15 1): 1): 
— Re : 1/7, that is, 1 Hour, 1 Minute (or 6oth part of 
"Bo — an Hour) 1 Second (or 6oth part of a Minute) 1 Third 
 _..* _ {or soth part of a Second) 1 Fourth (or Soth of a Third) Oc. of 
EO ye, i p'4 — bo We} in the . Earth, or Sea, 
+ BY 1 2230 38.8 ree (or 60, ut according ro fome *ris 69 Ex: 
bp Miles upon the Terraqueous Globe) 17 is 1 Minute (or Soth 
part of a Degree) 17 is 1 Second (or 6oth 7 a Minute) Mis the 
: 2 Oc. ee ee 
©  » Addition is only i i; FR * 3 VN, 
up each Column, and di- $7: 291 52 We: 
vide them by 60, car 6: = 3180 Puder, 
Tying the Quotes, G. — | — 
; d Subſtraction is ſo eaſy, | , 2.308: £30 
that neither of them need i 684: 348; 624 
7 un Example. Burt 342.174: 312 


* „„ 


= I think the belt way is wa 342:858: 1230: 914: 520 
work as fer Margin; as 13: 208-: 19: ;* 
being a methodical and __ 
_- = | ealy Way, which does af 3 56: 35: —\ ©:-23 2:40 
—_ not charge the Memory: 

Miu nd I am ſure tis more b Way 1 have ſeen, The Rule 
Is plain; for having multiplied the Denominations one in another, 
—_ ' "und placed the whole Products as you fee, I add them; and find 
_ um as under the ſecond black Line. 
l =. hen I at the right hand-to divide by 10 and find 3 20% to 
N 40% %, placed as you. ſee ; and ſo I proceed . 
„ * a Dems more ox ons: 9 | 


Pa Db. 


* 
FR 


4 I 


chaß . 


2dly, IJ begin 1 1134%lli to divide the Line of Totals by 60, (or 
all 2 t Units place by 6) ſo the Quote is 18, and Remainer 33; 
wide 13 1 by 60, and 47 1 is the Quorient, lk hed =: 


„ Tc 


243 


2: 75 241: 42. See 


Example 2.) 75 b: 330: 527: n by 3 
the Operation juſt in the ame Method with the laſt Example hows. 
fb. M . nw . | 
. Vitiphy 75 \ | | # 
N ; 
— — — 
| 1386 21841134 
ee, | 11800 792 1248 648 | 
4 1262511551820 943575 . 
. 18344001056 1664 864 2 2 8 1 
: Sums Totals | 2400 | 3681 4619 6626 275 28321134 * { 
3 Quotes = 62 78 111 60 47 18 1 
b ; ele — . 
bal Jaa 2 35 | 501 26 261 30 54 A 
Here it whe. noted that 1 mutphy 2 27M, 520; "Y by 42/9, 
without Lines, (as is taught in Multiplication o f Decimals) 


1 ſball give the Reader the Proof of this by * for a Coneld- 


lion ; viz, 
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250 TE 


wm 


1 1 
1 A 
#4 4 ; 
Pls, | 


' 0 M M bm 


$2: 35: 24: 42) 2462: 39:50:26: 26: —＋ 5405: 
IF woe 15: 32:30 2 


ct. 


©2103. 5 


1075: 2 


1 6. 


18: 23 57: 56 the 


6 ditto with the Int 
6 the Diviſor 'mulrighied i in 33 


the Dzviſor multi 


. t 75 m 
Aale 27 ee . 
ied in the) 92 | 
(Quote, and divided by _ 2 


7 
p 0 


29 : 21 : 20 the Difference between t he 2 . 
1709 : 21 20: 30 ditto with the 28! reduced to 1, "Sr, 


1694: 41: 24 2 24 the Diviſor multip. in zzlin the Quote. 


14:39:56: 6 the Differenco between the 21a; 


$79: 56: 6: 34 dev wide 297 rode is ©. 


879: 56 : 


# : 
- 
o 


+.» 
A - 


6; 54 the Diviſor mult. in 27. in Quote. 


4 o © Remains, 
Q 4 | 


* _ 


— 
A 1 


CESS: 


167% oP 


ce between the 4 firſt places i: in 
| (the rwo laſt | 
ED dto Primes, &. 
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— 12 : * 
N 
* 
N 
o 
NA. 
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* 
x 
0 
e a 
* 
1 
1 * ; 2 
= -. 
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. 15 4 * 
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4 1 
oY * 
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EY Ws 


_ 4860000; Souls in England. And it having been found by many 


29785 2066 $950.50 2 8 . 


| CELL DSDEDS VOSS; SIDES) 


and Trade, Oe. 1 bal 


N man are Males, Femall * FP 


ay e w_ 


* 
» 
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P olitical Ar. thetic. 


? 4 


EE: HIS Specie of FFI EAA has 9 new in it, as to 

the Nature of the Numbers themſelves, nor as to the 
Manner of Operation; but only in the Application or 
Subject about which the Numbers are employ d, which 
is Political (or relating to Polity or Goyerument ) As 
to o diſcover the Riches and Strength of a Nation, by eſtimating its 
Ineome from Land, Trade, Commerce, Art and Labour, Exports, 
Fu its Number of Feople, Males, Females, Fighting Men, 


And there have been ſeveral. Pieces written on this Subject, as 
U. Grant's Obſervations on the Bills of Mortality of London in 1676, 
done at the requeſt of the Royal Society; Sir Wiliam Petty's Poli- 
tical Arithmetic in 1687, and his Book of the Uſe of Duplicate 
Proportion; the Learned Dr. Hatey's Obſervations on the Bills of 
Mortality of Breſlaw. in 1692, whereby he computes the Value of 
Annuitys for Eives at different Ages thereof, Cc. as mentioned a 
little farther; and Dr. Davenaut and Gregory King Eſq; on Revenues 

1 Examples of this Way of Com. 
puting : As, | the. 

Prop. 1. Te find. th er People in England, and how 

ting Men. 
rſt, I find the Number of Buſes within the-Weekly Bills of Low 
1 by conſidering the Number of thoſe Families who pay to the 
Poor in each Pariſh, and of the Poor themſelves; or by the Poll- 
Books, King's-Tax-Booksx&%.. Which ſuppoſe I find 108000. (as 
d are toe abe the i 5: in each Family, one with another, 
es 549000 People in the-faid Compaſs. Tow admit that by a 
Fol- Tax, Cc. it has been found that * Heads in London are to 
thoſe in all the reſt of 8 as 1 to 9; there mult at this rate be 


. 


* 


-  Chaps6 Political Arithmetige. 145 

| Years Obſcivation upon the Weekly Bills, that there are 14 Males 

to 13 Females; ſo that of the ſaid 4860 Perſons, there muſt t 

2520000 Males, and 2340000 Females: for, FEY 

27. 14 :: 4860000. 2520000. Or 27. 13: : 4860000. 280 0 „ I» 

And hence to find the Fighting Men, it has been computed, That. _ ."— 

37.4 of 100 Souls are above 16, and under 60; therefore 0 

100. 37.4 :: 2520009. 942480\= the Fighting Men. 

Prop. 2. To find the Number of People by the Coals imported: 

I find, ſuppoſe, by the Coal- Meters Books 40420 Chaldron im- 


ported in one Year, com. Ann. It may eaſily, We conſidering the 
Medium of the ſeveral Claſſes of Houlckee pers, be found that each 


1 


x 

0 Houſe, one with onother, burneth about 725 Chaldron per am,” 80 1 
X that by Diviſion: E find 107786 Houſes, Which is but 214 ſhort of. - 4 — 
h the 4 of Houſes in the Weekly Bills, found as in the t „ FR 
| Propolition. ; 4 j 
4 Prop. 3. To find the Nitmbes of Houſes Witti the Bills by the . 3 
55 Yards Square of the Ground. I find (ſappoſe, as per Mr. Gram) - ©. 
5, 4 Houſes in every hundred Yards Square, and 2000 ſuch Squares _ 
$ built upon within the Bills of Mortality; which multiphed roge- ws” þ 
1 ther gives o goO0 Houſes, as per the firſt Method. „ a 
6, From theſe and ſuch-like Reaſonings by Political Arithmetic, the: — 
1 Vitality per Cent. of ſeveral Ages of Perſons is found. „ "©=_ 
te As that 64 of 100 born are alive at 6 Years ode. XR 
of 40 of 100 — . | mg ,, == 
A 2 Boe OE l 3 
| a 16 of 100 ————at.z6 3 5 
nes I0C0 of 100. at 46 9 1 
m- 6 of 100 —— — at-46; E _— 

| — at co. 1 __ 
ow | 1 of 100 — at 76 | » . = 
| And that the Income of Bun. per ann, is, from Trade |]. 9000005: => 
_ d — 1 4000000” 

Art and Labour 20000000 

oll- So that the whole Cad Income is 43000000.1. Sterl, 1 ann. 
0 Luhe Income of France / 81000000- * ts 
bY 4 Of Holland l. 18500000 — _— 
iP Alſo that che Exports of England" in Engliſh Commodities are _ 
2 * 3 5 000000. per ann. 4 g 


be Current Can of England js abou 17699906. A 
mw 7; * The- 6 OW - | 


. 4 4 5 * 
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—. 1 ors L 4 Þ y * <a oF 4s — 4 n * — 4 5 9 8 _ _ 1 9 f wo 9 f " FE; I 
R K * | 8 . 1 — — —— . my — OTE IT * N K un ä een 
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bo - + — —_— 7 — 6 4 an ah "ue ; , « _— N LS hs, + ” wo ASE. g © ol 5 Y * | + "Wt 
* py wy — —— * 1 2 r 4 2 * WEE. * , 2 g >. © 22k . n 1 6 N 0 * ; 1 = 2 4 2 * 8 
TY; "og . * ** 9 * Nm 3 n Wen. OR ad 8 k __— | yore, 3 . , | es Ris 32 0 9 
* 7 1 . * VEE * * * N * 8 N 1 n 2 2 * * NY 0 * 4 * 4 * = L 7 Pad . 7 2 1 
4 3 es, ow.” * l * * n 1 n * e * 122 4 * 4 7 8 AE 8 bi > * rr 0 1 
928 * * ha * 1 e N nn, . 17 1 hs wa CN 4 wh * a = . 
N k "T4 5 +. 0 x So N i L ; F 


n SEES 


n 
2 
2 — — 22 NG 8 
N ' * 
ann * * 
8 "FL + 
2 * Ba * 


of 
Wy % 
3 ; : 464 
p_— £: * 1 = 
7 3 * 
* tg by 4 
=_ , 
be 7 
TN 
8 4 g 
n 
5 
1 75 1 * 
— * on: * 
8 
g* 


r 
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ALE. Houſes, Orchards, 


The Number of Acres of the 


very — elteemed (of the ſeveral arts ms of LAGS: as follows: 


Viz. 
Ne f Avis, 
Of Arable Land. — 9,000000 , 
Paſture and Meadow. I 2,000000 . 


Wood and Coppice — 3,000000 | 
# Foreſts, Parks, andT, 


: 3 3,000000 


| ,090000 


and Church. hard g 
800 chat by the above ſaid LAL. 


* - mate there is 8dr Acres for 


each Head in England, and about 
"ba 8: 0 each in Caſh. . 


N. of dow. 


*. 


bene i is compu- 


ted to be in Bee. z 17 5000000 | 


The 17 Provinces — 13,000000 
Spain and Portugal — 78,000000 
Traly, Venice, and 
Iſles thereabout . 
Germany— —— 
Sweden, Norway, 
and Denmark—— 
Poland about— 116, 000 
Auſcovy -/468,000000 
untey in Europe — 192,000000 
Turkey in — 234,000000 
Arabia 585,000900 
2 — $97-h000g9 


66,000000 | 
=; 20, 0 
15 6,000000 


4 So. chat theAcres.on che whole Earth are com- 


"NEE CARY 


Fehde e, 
The Expence for the aboveſaid Number of _ at ee per 


Head per ann. is 1. 38, 8 80000 per aun. 80 chat England ncreaſeth 
in Riches at that rate, J. 41 20000 
A of E 


ne 


Rivers, Lakes and 
eee d 2090s 


In laſt Column 
. Mogul's Empire — 741,000000 
China and 


| 


England has Led e en 


N af Acres 


1 2 


Jooodo 


P onds= 0647 + I-28 1 


Sum —the Acres in 


—— 


rr. © 2 


3 in Great. Bri- 
tain and frelaud . 92,0000: 


26 F 2,000000 


onquin— 702,000000 

Tartary——————27 3 0,000000 

* Georgia | 1 17,000000 

EE 10 78,000000 
Sumatra es 

thereabour— ＋ e 

X 117,000000 


All Africa 4680, ooooo0 

America 35 10,000000 

Ifles Wight, Man, 
Guernſey, Jerſey; & 

in ee | 


SBI EY 4 


50,000200 


S 


— 1 


— 


WY 


LLAL 


L | Area of the Earth and Sea, as a che emen 


NE 15 5.49,000000 


TN 5 


A] a here in Auer — 


* * 1 * 


Cd: emed Arit 


So that the Area of the Sea in e a ——_ 112126, 000090 


er 
th a wr MN m_—_— 8 30, 

puted at 
he But the People in the World, in proportion as the Acres of Eng- 1 2 
8. land is to the People of England, would be 1937,600000., For = 
39, 000000. 4.860: 154 οοοο 1937, 600000 Py 1 
re. This Difference above 300, 00000 e is about + of the whole "* 41h "= 
00 1937, Ce.) is cauſed by the vaſt ys of Barren Ground, as e ö = 
oo of 4frica, + America, + Tartary, 5 F Roſſi, + 1 Arabia, &c. Which are. ͤ¶ es 
probably deſert and unpeopled _ 
104 The very Ingenious and Accurate Dr. Haley, in his ſaid judicious __— 

Remarks upon the Breſſau Bills of Mortality, (wherein both the _ == 

200 Ages and Sexes of all that died were monthly delivered and com- — 
— Wl pared with the Number of Births, for the Years 1687, 1688, 168g, m— 
900 1690, and 1691) hath calculated a Table, (publiſhed in the Philo- — 
- WT ſypbical Tranſattions in 1692, and in Miſcelanea Curioſa, Vol. 1.) and ..z 
2 bath ſhew'd theſe Uſes thereof; as, 1ſt, In finding the Proportian _ 
000 > Men _ ke Sion L. gy from - 18 3 56 Years _— 
£ e. 2dly, The di t ees of Vitality in all ; pa + oo 
955 wh Number of Years it is an even Lay, that « Perſon 9 T 
oo hall die: for inſtance, that a Man of 30\Years of Age lb 1 1 
N rween 27 and 28 Yeats'; That tis 80 to 1, that a Perſon of 25 = 
000 Bl Tears does not die in a Lear; That tis 5+ to 1, that one of 44 —_—_ 
2000 Wh lives 7 Years. 34ly, He computes the Value of Annuitys for Lives, 2 
2000 las in the curious little Table after the Tables of Compound Intereſt ". 
2000 Bi foregoing) and the Price of Inſurances ; and that one * half of thoſe 
5000 Bll who are born, do not live above 17 Tears, GC. e 
0000 Mr. Grant (beſides what he computeth, as above, of the Vitality „ 
oo00 ber Cent.) ſaith, That the 33 ee. . a 

the . of EA * 
0000 : a 
0000 


Perſon's. livin 

o 16 M SEEDS 70, than 
thrice as probable that one of 9 — 1 70, 8 A new 
born Chil does 3 That the odds is 5110/4, that one of 25 dieth 
beſore 1 Uf 16 LTears cid: That tis 6 to 5, that one of 36 dieth 
e — 3 Roots of 23, 


16, 


16, n Wen pig is above faith: He alfo a That the 
Snipping of Europe is about 2000000 Tons, of which England hath 
1 500000, the Dutch — the French: 5qe5 et . ee and 
eee 1 algo 
= And befides what is ; faid 545 of — Number of dove of ck 
1 bind of Land in England, Meſſieurs King and Davenant ſay farther 
=  » 'That the Increaſe of the People of England is 9000 per aumum, Al- 
_ _ lowances being made for War. Plague, Shipping, and the Plants 
tions. They reckon the Souls of London 5 30000, in the Citys and 
Fa. — Towts: in England 870000, the Villages and Hamlets 
471000. The Annual Produce by Cattel in Butter, Cheeſe, and 
Mk, about J. 2500000; the Value of the Wool yearly ſhorn, about 
1 I. 2000000: of Horſes bred yearly J 250000 ; Value of Fleſh yearly 
_— ſpent as Food 1.3350000; of the Tallow and Hides about 7. 600000 ; 
Hay yearly 8 * Horſes Lo nog bo 5 bi — ng 7 
_ 1 % ee Who, 3 | 
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" 4 : " I * . *” 5 1 3 
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4 « # 4 Po! x b 1 7 1 1 7 5 5 8 1 7 
wa? 7 | of ow 8 £4 CAS ns 4 | 


4 
. 1 « s " 14 5 N * * 
22 1 — 
| * : " 1 - 8. $7 ; N , 3 4 
* C * 
4 


TIES TA DF DIET EI M TT AE MEDI ET IET TIED 
* 4 - : bo . S "4 og * - 2 


= bi 3 XZ 2 > 2588 Za SER * — V2) 
9 4 ; 42 2 SY 38"; it A 8 
AB 12 3 er; AS K 8 Ty: PY P. VII. W 
3 I Tirol buen. On 
. * 1 e Ac 415 + Ca ICY wit t1 « l hi I. 
= N this kind of Athbiberks the Work: wy Multiplication 
= = Diviſion, and Extraction of Roots, are performed not 
= +  - 4 by the- Numbers themſelves, but by Artificial Num- 
1 29 5575. 5 bers adapted to thoſe given; ſo that their Addition 
—_ . * performs Multiplication ; Subſtraction does the bulinels 
_ 2 8 = et * Diviſion; and Dividing by 2, 3, 4, c. of theſe Artificial Num- 
_ bers, gives the Square, Cube, ee * * of the re- 


"al + ſpective Natural Numbers. v4 n es 
„ . There” are to every Natural or Common Nag an Art 

_ hicial one proportioned; Which being formed- into a Table, where 

each Narural Number has its own Artificial ſtandiug right again 

=—_ 3h" tis called a Table of Artificial Numbers or Logarithms. 

= ' _ * 3- Of theſe” Tables ſome have the Logarithms of all Natura 
1 Numbers | from * to" o, ſome to 9 109000. 


And 


* G * * = 
5 8 y : . L = — 
+. * * ln : _ | 

. by P | = , 
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| . p % 18 c 
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8 , 4 a 2 f | * v4 , 1 = 


6. 

he Att 1 conſiſt of Places from 5 to 143 but 
2 | 

nd 


one and the ſame Table has always but one Number of Places: and 
the more extenſive any Table is, the more it is:univerſally uſeful; 
and therefore I ſhall — and by give Rules for enlarging a Table. 
4. There may be — kinds of Logarithms contrived; for any 
Series of Numbers in Arithmetical Progreſſion are the Logarichms 
of ene them n en: 8 


1, 2, , 16, 325 64. 128, 256, $12, 10243 — | Ky ny 1 2 | : 
| Their Logarithms 1 
, 1, 2, 3, 4, J, 6, 7, 8, 9, 1 in Arith. th. Pager _ 


And ad aforeſaid Uſes of Logarithms will appear even in this ſmall _— 
Example of a Table: As, _— 
1. In Multiplication. ro 32 by 16. Againſt theſe-in the upper. vj 


Series, you have 5 and 4 in the lower (or that of Logarithms) 3 1 
therefore add 5 to 4 maketh 9, which ſee in the Logarithms, and _ 
over it is 512 == the Product of 32 by 16, done by only adding f = 5 
their cs Logarithms 5 and 4. So 32 by 32 is 2034.3 8 by -- .= 
16 = 125, #7 


2. In Diviſion. To divide 1024 by 64: vate 1024 ſtands: 
the Logarithm 10; and under 64 ſtands the Log. ='6, therefore _ 
take 6 from 10, and the Remainer is the Log. = 4, over Wick ü 
ſtands rhe Quotient 16. And ſo 512 divided by 16, quotes 33s) - cs 
and proves the firſt 8 in Multiplication, &c. * 9 

3. In the Extra&ion of the Square Root. Admit you would have 
the Square Root of 1024: Under that you have the: Logar. 10. the 
half or which is 5, over which Log. is 32 the Square Root of 
„ Logarithm ; fo the- 31 3 
16 | 
4 In Extrafting- the Cube Root : If you would have che Cube | 1 
Root of 512, under that is the Log. 9. a 3d of whinh ings 0 . _ 

which Log. ſtands the Anſwer 8 = the Cube-Root ſought, 

5. By this very ſmall Specimen it may be obſerved how — — _ 
beca! — uſeful) a Table of Artificial Numbers muſt needs __ 
be, when they are made ſuch a univerſal Series,-as to be ſitted for all -— 
Numbers from 1 to 100000 ; and this was the happy Contrivance or * 

| oe ce Seng Lo pe I IE » 
Whoſe Memory will always be precious, eſpecially to all — = 
or, Calculators. But Le uin was made — "= 


. Kent * . 2 
D | OI 
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Y an "= 2 i 1 
een 


2 , 6 = a * m n 0 . 
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5. 2 


1 Theſe — — re 4 Tories of — D 


Proportion to anfwer 1, 2, 3, 4, Cc. to 10 or 100 Thouſand, mult 
needs be Decimals, except the Index or firſt Figure towards the 
leſt hand, ſeparated from the Logarithm by a Point: for theſe ſhew 
how many Places the ee Number er oh, if! it be not a 
Decimal; but 


if a Decimal, — — 3 = 
"Now of Nega- a Numbers. 5 $4 by ih 1 wh 
Fa rv = 2211 N to 10 excl. is is 0 10 br "= * 35 Cc. 1 18 nl, 
der the Index | - 10, to 100. . . is 1 », 02, 403, Tc. 2 
or Characteriſ- r00, to 1000. . . is 2 Hot, oo, Oc. 3 al 
3 7] 7000, to 10000 is. 3 . 000 f, 0002, Oc. 2 = 
jthms of ooo, to 100009 = 4| oon, Tc... 24 | 
Decimals, does 'E Oc. 4 *x 42 „ A re. 81 7927 97 801 1 
ſhew how ma. F 


from 
he Point the hrt ſignificant Figure fl lands... R 
And tis plain, that the Indexes of Logarithms of intire Num- 
bers are always 1 leſs n than the pins of Places in thoſe 
of whole Numbers. 
Note, That for _— . r out — my T able, cr. you 
may ſee Sect. 2, 2 of this Chap | 
7. Indefatigable muſt the Treber and Pains be ſi , which 
Mr. Briggs had in his firſt Table; as muſt be granted, When the 


Method is underſtood of making but one commonly uſed, conſiſti 
of half the Number of Places. Which is this: They firſt foun 


ſo many Mean Proportionals between 10 and r, by the continual. 


adding Cyphers, — and half ſo many afterward towards the 

right hand of the 10, 2 till at laſt the 
Roor was ſo ſmall, as to have as many C next the Point in 
tr e tas 


ſiſt of Places; 


Frhr. 


ee ww - 


* * - LS 

N 2 * * 7 8 = = 
4 * - 

XI 


tart pur don an order; ton che extreme ro doum- 


ä 0ST 


war 
- 2dhy, They found Logrezchme: to theſe, Anne and Means, by 
putting down 
(as is beforeſaid) and proceeding to take half that Log: continually, 
half of that half, Oc. and placing them | orderly againſt their re- 
e Mean Proportionals found as before. 
zah, Then when they had a mind to make the Log, of any 
Nas they by extractin ng the Square Root, found ſo many con- 
tinual Means between the Number given and 1, that the laſt Mean 
was the leaſt Root that had ſo many "Cyphers next the Point, as the 
9, 7 * f Logos thefe M <> Proporti 
4thly, Then to fin to thefe Means; rhe on is 
As the ſignificant Figures of the Mean Proportional. found 
between 10 and 1, (of the like Pm with the laſt continual 
Mean in theſe you are 
s to its veſpe@ive Logarithm dee the Cypher) Ws 
So is the laſt Mean in the Series you are now 4 working, 
To its Logarithm. 


- 5thly, This 22 the laſt continual Meir böten che 


Number you 2 and 1, being found, is 
to be doubled, — th 3 ubled continually; putting 
the ſeveral Products againſt the re 


you that Logarithm, by which ſeveral others are eaſi ly found: 
or the L ny maltiplied by 2, gives the Log. of 16; 7 _ 
4 is that of 2; ſo have you the Logarithms of all the Powers c 


and the Log of ro (or ro) lefs the Log. of 2. leaveth᷑ the * 
7 i of all che Powers of 5, and Pre by 
2 and 5 


1 d intend to have inſerted here the Whole of finding the ** 
of any Number between 1 and 10 but there being lately ſo many 
brieter” Ways of finding the Logarithms, publiſhed! by Mr. Mercator; © 
Mr. Gregory, Mr. Speidat; and eſpevittly-by Dr. Hay, in Philoſophical 
Tranſaftions, Non 16. that I thought it not worth while co gige an 
Example of the old tedious Way above mentioned. 6 


It could hardly be expected, that in one Treatiſe handl 
many different Parts of Arithmetie, Þ ſhould' inſert a Table : of 
ö which alone; with-its'Uſe; malkes a conſiderable Volume: 
conſidering there are ſo many Tables already pub- 


hed ye beſides mats ee eee 


— 


* — 


1 4 . 
& 2 10 x4 > 
_— x WK > 
. , 


"2 2 4 * or” 
4 | 


inſt the Extreme 0. 000, Cc the Log: x.000, GM. 


ſpective Means laſt found, tin ar 
laſt the Product — againſt the — whoſe Log. is ſought, ©: 
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* eh lace under Natural . pop and for that in Units at the 


f i Gente: — Moor, Wwe L 


Harris, Ward, &c. Engliſhmen ; beſides x of "Kopler Ula EU 


. Foreigners. Bur I have however (the better to make this | 
Book anſwer to the Title) N n to e _ Rakes to 


make 1t to 190000000. | 
on” "® 


SECT. 11. To Add, Suliract Malt iply, . Divide Les 
. rithms; or to perform the Work of Multiplication, Divifuon, 


to Square and Cube, and ExtraFfion 4. Roots of Intire Num. 
_ bers by the Larithms. | ® 3 


U it muſt firſt be bee, That 


J. To take any Logarithm i in my Table belonging to any Natural Number 
If the Natural Number conſiſt of three Places only, you have 


* 
| ä 123 1 +* 


them in the Column under Natura Numbers; and in the next Co- 


lumn toward the right hand are their reſpective Logarithms' under 


(9). 


But if the-Namber given conſiſt of four places, look for all but 


Units place under Natural Numbers as before, right againſt which, 


and under the Digit in Units place, is your Logarithm required. 
And in like manner for any Logarithm under 100, ſee — in 


the Column, and in the common re of — Nands 
wer pet ſought. 


Fo i To find the Natural Number 10 8993 


hi you ou will eaſily do by the help of your Index, and eſpecially 
by ent ering the Nature of the Numbers which increaſe from the 
left hand towards the right; as the Digits at the head of the Co- 
lumns, and thoſe in the left hand Columns reſpectively increaſe 


where four Places is in the Natural Number. But downwards the 


Logarithms are to ſuch Natural Numbers as increaſe by Ten: 


Thus the Logarithm 8723785 I find under 2, and againſt — ;.fo 


that it is the Logarithm of 6492: but if it were 9 Logarithm 
3122447, L find that under (o) and againſt 649.3 ſo that 6490 is the 
Natural Number ſought. And the ſame Logarithm is alſo for 649: 
As all are Logarithms for the Natural Number expreſſed in the Ta- 
- ble, or for that Number multiplied by 1 or more Tens; but you 


$44: ben your Index 2 S 


Chap. Logaritinnical \Avithmerit. 1 
So much for the Logarithm of Tategers : And for thoſe of Fractions 


and Mixt CREE ſee S 3. following, and more of the above, 
= EW | 


1 Multiplication of EOS Of 8 
Example 1.] Multiply 91 by 93: + mu 
Rule. To the rithm of 91, h is = 1.95990 t -* 

Agd the Logarithm of 3323 81 19684899" . 


0. M:1 — 


Product = = 8463 3 ; Fu Nat. Numb. to the Log: ] 92752. 243 Sum: 
Example 2:] Multiply 4 by . 294 Nam th 
Rule. To 4 the Fog I77, which 1 is ="2. 4455775 *. \ | 


E 


Add the of 4, whi ich is = 0.6020600 


1 


Product 708 ; its Logarithm = = 2 850033 Sum. 


Theſe two Examples are ſufficient to ew * to ure any 
Intire Number by another; by the Logarithms, where I need not 
ve many words to ſhew chat againſt the Natural Numbers given 

© d their Eogarithms ; and againſt the Sum of thoſe Logarithms 
ſtand the gelbes Natural Numbers 8463 and 708: i. e. In my 
Table you have the Log. 9275 243 under 3, and againſt 845 7994 
Units place, where there are 4) being always over the Logarithm. 
de Sect. 4. and the Rules above r W N 3 
ee, e- 40 gd 


. n Divifn by lun. n 
0 Divide 8463 by 53. 1 de b wait 7 | 
Rule. From the Logarithm of $463; which is:= 3075043. 
Deduct the Log. of 93s Which is = 18684829 


"Rebadhaing of abe Goes 85, W an, 1 910% % 1 

Example 2.) Divide 708 by 177. | 1 ks. dec 2:04, ber 
From the Logarithm of 708, which is = 28500333 

Jt Dedud the Log. of 277, which is = 2124799334 © 


Reſts the Log, of the Quote 4 3 vich 6 = eee 


ll Cadena blo, — TRE 
A BFV-463 - by. tbe Logarithms.. | 2.45 Aa 233% 
5 — itſelf) any whole Number. 


r 


Cob Fan 


NECES 


| . n n 


Frame,] What is the Square of 99? 
5 wan the Logarihm.. of 92x which is = - 1.995635 1 | 


e 


a 


980 n Square ſouglit-; — — * . 
Number to the Product 3 9912704 
2. To evolve, or extract the Square Root of any Iatire Number, 

Example] What is the Square Root of 9812? 

Kale. Take half of the Logarithm of 9801. Log i is 3.9912704 

1222 $4100. 1.1 Halt that Log, of 9801 is = 1.9956352 

"Wat half is the Log. of Ne pope tes * this 
proves the laſt Queſtion, .- 


- IV. E. Cube, or Extraft the Cube Ro Sh any Bure An h 


am 


1. To Cube a any Whiele Number... 
| What is the Cube of 212 9 
| Rode. nnd TNT Mey ch Ns 4 Dk 13222136 
4 ny + 8 5 ** „ 


— — — 


| And . N is e, che: dlacueat 66 
Number of the Log — - — 255 57s 
To eitract LI e Root of any dune Number. 
| So ee rap Rage: of 9261? - 1 þ 
| {0% The Log. of 9261 is as 3 war Je, 
of that Logarithm is = 1. 3222193 

Whoſe Natural Number is 21 the Cube Root required. 

3. If you deſire the Biquadrate of any Number, multiply its 
| eg. gives tte Log of che Anſwer: And if you mould have 
the ee or 504i Roetsy Or. of a Number, divide its Lo- 

1 „Oc. Examples are needleſs ; but note, that if the 
dex is leſe than E take ae * — ons can 4 
An ne FS A. d ee 
god i de, 16 5 el 1 
s i, Is perform the Work of Mast ian, Divjjon, 
% &c. or Extratt the Raus of Fractions and 


Mit Nimbers, by the Logarithms. . $5453 2% 


B 


EFORE I:give Examples of Logarithms, it will he neceſſary 
E oo gin « Re for dang wr ee use Ile 0 d. 


atterij iſtics. . cl. ens FOE 1 * e ens 


8 
«os 


SY 3. F F 


SS SS. 


gy — 8 


5 . 1 * "4 f 2 * 9 8 TO 
. % k, \ 


Nee, e Wader is meet d Under has & 08 k..ſo 


much leſs than nothing e ee or 2 Baud Ge mo) 
1. The Rules 18 ETECYIY 1040 > £39 7 2 £- . 1 a 


: 
„ 
_ 5 


for adding ande = Tk PST mT Ir 
4 arid acl wi * 5 
baer 1 lee; m, 1 Stlfttafion: 
Indices * Lads it TI My 13s +. # o + 85 44 4 11. THE E. 1 = a ; 1 3 L£ : 


garithms are nu- 


merous, and not | Thus, 4 Add the Jodex, „ Fre 8 


} mind: I have. e NN Sa thaik oF 3 Ris 3 
therefore ſuppo-. ||! +/+ + \.. Reſts 3 
ſed (Which ta- 1 Ms 


king the Reaſon +, Rs Add nah, From 1 
of the thing a4 705 50. — — 21 Take 

long with it, 47 c N 

ſily;- ſolyes all, N e C 
without charg- vi . 
the Memo-' Exam. 3. Add 

y) when the In- 
dex is negative L aer | | 
that it is a Per- an an. 1 — 81 

fon owing ſo Dres 18777 * 44 ine Az N 
many i. 10 more Tivſs prove the Tru * 


o 1 1 þ.3 AS > 


as the Index- $353 1-4. oth 2092025 25. 2009-0 tn : 
Digit expreſſeth. 1 ris FR ER wy wes me N — . = 
This being done, the ad ding to or 1 — From « bh per Iudex ' 9 
according to the Naturs each, makes the Sum or emainer | 
plainly ap ppear. $2 +. 21 0.1 n 
1. So in the firſt — le of Addition above, L conſider; that if 2 
add J io to a Perſon * is 3 worſe than nothing, the Sum .. = 
muſt be 2 ; that is, I then make him worth»but 2 leſs than nothing. 
2. In the ſecond Example, if I add 1 leſs than (o) to ; that i * . 
if I take 1 from à Perſom who! hath 3, the Sum is but 2 for that be. 


NN 72 8 


dall that is left. And if I add 3 leſs than nothing to him who be- 1 
— was 2 worſe than (o) I — him 5 lefs than eh, as in — 
3. | Ty 7 1 2 Zenn E 

S in SubffrabFion of Indies, 1 . 10 "fan — 2 
3. If (as in the firſt Example) 1 hs from: him who fray ” 


= L les than e him 3 leſs chan nothing 9 
or, rs res th a IP 4 2 NY | = 


j * SF - "I 
| y 


= | 2356 ns ade pon 
t (as in the ad Example) I take 1 (or 1 leſs than nothing) 
from him that hath 2 in poſſeſſion already, I then leave him wort 

3, becauſe I take 1 leſs than nothing from him : therefore I add 

; to him, that is, L mA 2 into 3, Which is therefore the Remainet 
= | Cee the words Negative Arithmetic in Algebra.) urn al this con- 
1 | fider'd right, is buy one ſingle, ſhort, and eaſy Rule. 3 


1 e ene 
Reiter by the Table. 


5 55 1. To find the Lanig f Mi xt Nantel * 7 
. Tale the Log. of 9177, except the Index; and to that Ly 
garithm prefix an Index according to the Number of Places in the 
Integral Part of the Number gi iven, as by the little Table under the 
Sth Head of the firſt Sect. of this Chapter, and you have the Anſwer 
Examp. Thus the Log. of 9177 (anden the Index) is 9627007; 
and the proper r ee Place being o, therefore the Anſwer i 
. 0.9627 N 3 3 
So alſo the Log. of 91. * 1 962707, and of 917.7 tis a 
2 . 962700. 
Prop. 2. 'To find the Logarithm of a Decimal, 2 Db 7 
Rule. Take the Log. of 5, except the Index, and Petr to that 
Log an Index — to the Decimal, as per the ſaid little T able 
che õth Head of the 1ſt Sect. of this Chapter. c-: 
Examples. The Log. of 5 is = 6989700, without its Index : U 
which Log. if you put its proper Index 1, (there being no Cyphen 
between the Point and the 5) the Anſwer is 1 1.6989700. And by 
the ſame Rule the Log of .o5 is 26989700 ; of oo = 3.698970 
and of .000579 the Log. is 47626785; ; being the 6 Logs of 575 with 
the Index of .000579 1 by. 7 Ba 


III. To find Mixe Nubmbers or e Lapin by th Tak 


Prop. 1. To find à Mixt Number to a Logarithm. 

- Rule. Regard not the Index; but look for the Logarithm among 

thoſe which would have the greateſt Indexes,which having found, tak 
the Natural Number ſtanding againſt it, and point off for Intege" 
=_ according to the Index given. +; 
= . * What is the Natural Number to the Log. 4.962700) 

= My Table extending to 10000, the: greateſt Index is 3 i 
—_ ng * * * ond right 2 


| d > Multipli wh Magn. 2 
9177. Now ene given being 1, requires that 2 of the 4 Places 1 
FE Integers, ſo that the Anſwer is 91 77: And alſo the Natura! 


Number. to 2.962700 muſt be 917 75 Oc. as per the Rule for I- 
dexes above. 


Prop. 2. To find the Decimal to a Logarithm. ** _ 

Rule. Look for your Logarithm in that part of the Table . 9 
tis to be found, as before in the laſt, and put down the Natura! ũ 
Number that ſtands right againſt it: then according to 0 Great- | _— 
neſs of the Index given, make the Point of the Decimal. 4 _—_ oo 

_ Example. What is the Natural Number to 47626785 7 


| Againſt this Logarithm I find 5790. Now becauſe my I, 
given is 4, I place x in the 4th place from the e and fay Were⸗ 
fore that .000579 is the true Decimal fought. | Won 9% 


TV. To \ Mulriph Mxt Numbers and Decimal by. adding their. 
 Logarithms. - 


[1 have fo fully prepared the Reader for this AKiw Tonly need e to. 


give Examples. * 


Example 1. A Mixt Number by a Mixt, as 9.336 by 1209 _ 
To the Logarithm of 9.3 36, which is 0.9701608 — 
Add the Log. of 12.09, which i 1 - 1.08 24363 = 


The Sum! is the Log. of 112 9 the Product, Viz, . 20525871 . 1 


Example 2. A Decimal by a Decimal, as. og by . 123 1 0 
To the Log. of og, which is —— 2.95424 


Add the Log. of 123, which is — 1 . 


The Sum is the Log. of the Product. 01107, which is 2. 2.04414) 


8 3. A Whole Number by a Decimal, as 765 by 309% X . 8 ! I 
To the Log. 765, which is 2.8836614 1 
Add the Log. 5 en is 2 378751 


'The Sum is the Log. of the Product 1575 vix. 04214805 5. 
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[ 8 1 N | | Ex — 
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>» . > 4 » * * - 
»* g at + "* Ss . 3 2 
— — . 1 & | P 9 . 2 


| Multiplication by the Tagarirhms. Chaps, 
Ps Example 4. A Mixt Number by a Decimal, as k 23 by e 
Ras oe Oy rye iS phe, 


* "40 | Add the Log. of. 00009, Which is 5. 543425 | 

— — mmm, 

The Sum 18 jo the Ton of the Produtt 8 Wy = Lanes" 
Xu. — 


105 "hh e I 1 N the Ilex, hs 1 156 Kreer 
and muſt be added to the lower Index, and char Sum to the upper, 


as per the Rules and Examples of adding Indices at the beginning 
of this Section; and ne in the three laſt Examples. 


£4 V. To divide Mixt Numbers, Decimals, Kc. by Sulſtracting 
9 their Logarithms. 


In the following Sieve you have all the Caſes ae" & can in happen 
under this Head : which will be eafily performed, only obſerving 
the firſt and ſecond Examples of 9 Indices, and the Rule 


at the re 5 this Section. 
2 Mair 15 p 
pond 5 1 7 
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De 9 Caſes of * Diviſion, done by Logarithms. 


"+ 
I, 


"Se {'F 


Numbers given, or Divi- 


uo. 26846 15.384 


Their Logarithms » Sub- 


Reſts 6.885 6222 


F. 


259 \ % 


dends and Divi ſors, &c. deere that $4 the Diviſor. 
{ Divide 237.3 23752977 N ' 
by 25-32. = 44034637 b 
Quote = 9.376 2 Reſts 9-9718349.. |., 
' Divide 11. 1 — 1.0606978 |" 
_by 9: 932 | T— 2.9694159 
8. Quote = 01234 | | Reſts 20912819 
Divide . 1234 | —— 10913151 | 
1 by D eee 1.5065050 | 
| Quote 3846 | Reſts 1. 15838107 1 
m”_ RACE — ' 4 
Divide "WF. \f I 1.655810 ' 
. 3.029489 | 
| Wote= 000144 al. 4787875 | 
1 3 — 0.30 10300 =J 
by 3-214 | —— 0.5070459 : 
| — Quote. 6132 | Reſts 2: 2:7939841 
| Divide u 3 
8 2. 5622929 ; 
| Quote, . 0137] Reſts 2.1366771 
[ by % — 2.300300 | 
yote = 630 Reſt 2 7994 . 
Divide 5 : | —— - 1.6989760 ß 
mY cas =" BT +: | Reſts | 28239088 
— __— * * 
[Divide 999 A 2.999966 | 
eden 41139433 


K . 4; ' 
K . ** P 7 8 1 3 5 2 7 
„— * R * — - * a x 4 : * * (4 my "2. 7 r 
S - > = - * 1 * 2 << ad rs Zeb, 2707 5 * of 
4 l 8 18 , ' R . * WY | ' $I Ws; 
3 y - 'S * | . : 8 * © 
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. * \ » 78 . 4 - * 


5 2607s Irvaltion and. kale Chap * 
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vi 12 Spire 7 Mor Ne or ee or to Eura the 
J RY Root. . K 


f 4 3 TY «# 
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Cn Th Ti ſmiars ſich 8 | PL Ka ar. | 
Rule. Multiply the Lo Logarithm of the Rooks given by 2; ta © if by 
Index be negative, out of the Product of that by the 2 dedu& what 
'Tens are carried from the place next toward the right „and 
put down the Remainer for the Index of the 1 88 (or Log. of 


the . in bent. 1 


Þ 1 


2 
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4 
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1 For Squarng Derimals, Y by Logrhns 
Square ale The he, ＋ | Double the Ia | The 


Rd 
: 
* 
„ 10 . - Af 
3 
n 


| | N or the — res | 


| f | N fo # * F : 1 * F | 
= | 97 | seg | 1 59891622 [975353-76 Ei 


98.76. *|| 19945811 35851622 | 9753-5376 | 
9876. | 09945811, | 19891622 'Þ 97.5353 | 
.9876. ; 7 vi 1.9945 811 1.989 1622 8753 
1 8s. 46811 25891622 9009753 
8 009876. | 3. 3-9945811 | - 59891622 | 00009753 
| ee * eee dooooogy7iʒ 


ogV. 1 5 994581” : 89891044! | | 155 — 
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05 1 I For the Square 1 ; theſe Titles obſerve; 


Sau. Roots fought | 4 + Pat Legarithms | 


; 2 91 4 1 
or the Natural of the Squares; | © the Squares | Squares given, whoſe 
N® t the half | or thoſe ef the 


given. - Roots —— 
Er | Rand eee 


$6 Lf A Sf ap 2 : & : 
- 3 * pd = * — —— 2 — 
> ks is. i = — 
* 1 4 


© £1... T 


2. Obſerve in ExrraBting -the- "Square Root, "We is to 1 in taking 
half of the Log. of the — if the Index be an odd Number, 
add I to it in your mind, and ſo proceed: As in taking half 3959, 


e Ifa half of ; of of N e | 
Cc 5 851 * 1 9 8 vu 7 


— 
E 7 * 4 4 * 2 & , 
» - * a : pP & 1 4 3 ; N * 5 65 
* — - þ 3 1 * 7 - * * 


1 Sy, * — — . 
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3 — 
* . R g N : 4 * — — a 
; —_ mpegs ore a 7 * # 9 
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By 3 
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; , ” _ | by , «1 
4 7 N 91 Las * 8 
p- Fe | : the arithms. a 
„ I” 3 Food ** { © 17 \ * 1 | : & 8 | 7 
= * 2 = . P g = t. x | 
» » 2 4 23- | 4. * 
Extract the Cube Root of Decimalt. &c. 
VII. To Cube, or Cube Root of „Kc. 
2 f 4 | g i 2 LOS l = * a8. A . , 4 
| W * 48 N . Nen i 4 
Example. 45 
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Nn "4 ut 3 
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The Cube 
Roots 
Suen. 
3 
31 
031 
0031 
00031 


2913617 | 


wr 


— 


| Logarithms 
of thoſe 
Roots. 


14913617 


0.4913617 | 


2.4913617 
3-4913617 


.000031 


Cube Roots 
Jought. 


4913617 


Or, Il. For the Cube Root obſerve 
| +of thoſeL» 


garithms,be- 
ing thoſe of 


ee timesthe 


S 474085 I 
2474085 1 
4474085 
8.474085 1 


| 1. For the Cubing of Decimals by Logarithms, | ; 


Logarithms, ! 


11. 4740851 


240 
14 24 : : * J. ; 1 


| 7 1 ; * ſought. | N 1 | * 
29.791 

' 029797 
-000029791 ., LE TAY. 2 * 
000000029791 1 
oooοοn 99 
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14474085 1 


=. 
i. + <3E> £2.45 
F = 


arithms 


. thoſe Cube 
Naa 


"ID 
s 2 
| g 


.00000000000002979t 
Benn 2 r 2 


e234... ba 3 9 J 
(eſe Titles of the Co 
* N 
Cube Numbers given ; 

are re- 


= * 
* . * 
ns:1 
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11 . J t 
ien 0 — 
4 = 
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— _— 


"the Roots. © 


| * 

1. You ſee by the Examples, 
next the left hand) is to multiply rheir | 
d Column) by 3 ; and the Products are thoſe in the 3d Column, 
whoſe Natural Numbers required are thoſe in the "4th Column. 
And here note, That what Tens you carry, you" mult abate our of 
times the Index; as taught for the Square Root. 
2. For the Examples 


* * 


Extracting the 


* — 


that to Cube any Number (as thoſe 
Logarithms (as thoſe in the 


e Cube Root: The Num- 
bers in the Column next the right hand are Examples of Cube 
Numbers given, the next Column are their Logarithms, and the 


third Column are third parts of thoſe; Logarithms. Where note, 
That if your Index cannot he divided by 3 without! anRewmainer, 
jou muſt add ſo many Units to it, as is . 
ſo many Units as you borrow d there, you muſt pay Tens to 


neceſſary for that end: 


the 


* Ty 
i =, 


A 
Tz * 


| 
} 
& — 
r ' 
, | 
3 | 
* 
+3 


262 90 Wan dug 

_ the next Ne and pre gd a 3d of the whole Log. The Ex- 
= emples: en e eee e e 
= "EP Or for finding the Ae eie, or Squared Cute Powers.” 


Rule 1... Multiply the Log. of the Root given by 4, 5, or 6; ob- 
ſerying the Rules given before, abating what Ten CALL; Que of the 


| Product of the Index reſpectwei ß 
Or for finding the Biquadrate, Surfelid. | or Squared Cube Roots. 


W Kale 2. Divide the Log. of the Power by 4, 5, or 6; obſerving 

the Rule of adding ſo many to the Inder, that you can divide it 
without a Remainer, and ae ſo np kvt- added or 
gs Pope Units, to the next Fi 


£34 thr uu Wl f. | Whoſe Nat. N 6 
le e arithm o Are the of, 
Examples #0 Po 1198 Se wa, 


Thus the Biquatdyate of 3 ; its Log. 66-3, 15. 
1 14712123 4 times that 3 9084848 = ö oor 
'The Surſolid-Power of 3; its Log. be- 

ing 147721253 3 5 times that — 2 3856066 = 00243 
The Kei Cube of 3351 8 15 
| Bo 247712123 e Ess 62725 = = po 


. ee deren nete 9 =. 
re 
| BY IE | 5 ps Be OE 2:4771212 DF 
3 5 1 ob * vor te 1 J 27731 Ex 


1 ler Examples prove che Truth of the former.” 


vm Th fu te Logo of Palger Fiat, and Tr 
e 4 


1 ; oy 4% | 1113 ARTIE 25 | 
x | — To and the Log of i — I 
"I Deine, Sod the © Remainer 1s ke * the Aalen 


S . 


a Ne AO 20 0 
A he From the of | 3446,” which" ig a ek. i 
4 Take the Log. of 4567, which, i jo * 659630 


— » 


"TG | Remaing the Log, of 1415 Which } is. = rn | 4 43 | 


Pal 6; To and the Log. of a a . bund Ease. ; 
ie F 
Example. To find the Log: of + 1975 of #2, 
The Compound in a Simple being $95. the Log. is as before; 5 
* Or Log. Sig fo Wer: = 1.87 py +> 
Pro o find the e of a Mixt Number. 
Rule * it to an 4 Fraction, and find 1 Logaichm 5 
as pe the uy Prop. This needs no Example. & 26 
o reduce a Vulgar Fraction to a Decimal. 
it ind the Log. of the Vulgar Fraction as per the firſt : Wk 
1 that Log. in the Table you have the Decimal. 
le. To reduce 5248 to a Decimal. The Log. of this Vul- 
gar "Fra ion, as before, is = 1.8789427 ; and the Natural Number 


to that, per the Table, is .7567 = the Anſwer, / | 
And for reducing ſuch Fractions as this given, whoſe Terms have 
ſo many places, I take this to be the mo eaſy and ſpeedy Way of 
reducing them to Decimals : and if your Table of Logarithms were 
to 100000, or Where the Numerator is a place leſs than the Deno—- 
minator, the Rule would in moſt Caſes be exact enouggg. 
Prop. 3. What is the Product of one Vulgar Fraion by another, 
gving the Anſwer in a Decimal Fraction? {LEEDS 


Rule. Add the Log. of the one Fraction to the Log. of. the ather 
found as per the iſt Prop. ce EU LOSE FAO A 
againſt which Rands the Decimalir requited. La ie 27} Ther 
Example, What is the Product of 4 14 by +4442. | | = 
3345 its Log. as before = 18989447 | ] b | 
120 DF 455 „ 33. = . ien * e a F 
be. "The Product for Antirer is 05803; whote Log, is ebene 


* 


And thus tis plain, that knowing by the Rules delivered . 
ind the Logarittuns of Vulgar and Decimal Fractions, voy . 1 
multiplied r divided ſimply or promifeuonſly, For, 4 

6. Karre k were required to ee 05863 * 51. NE OTST. Toy 


s 0 $7 od Hap 5 2 7] 5 | 4 | if 


| Complements Þ rus! Nr ch) 


H from the Log of 05862, which is = 2:7680230 
Ton take the Log. 444, "which 1 a=. eee 


4 a 


Wa manner 1 the "of 67, or 

e e oh Log 2 "F=x «8789497 
Which proyes the Operation 9 | 
© 72. By what is above ſaid, it will follow, that the Powers or Roots 
of Vulgar Fractions are cally found by multiply! Va gs Log, of the 
Vulgar Fraction affigned as a Root, by 2, 3, 4, 5, 6, Cc, to obtain the 
Power; or by dividing the, Log. of the Vulgar Fraction al ned as 
a Power, by 2, 3, @c. to obtain the reſpective Roots. And this! 
take alſo to be the eaſieſt and briefeſt Way of finding the Powers or 
Roots of Vulgar Fractions; eſpecially 1 s the Terms conſiſt of 

3, 4, or 5 2 and your Table of RT is 585 8 


SECT, IV. The Explanation of m Tatle ＋ Ngaritim, 
-- whoſe Met bod ſomewobat differs m7 Briggs, orwood 
and ſome others. adly, Of the Arithmetical, C 1 lement- if 
» Logaritims. . 3 3dly, Of Parts Proportional ferences : 

And, ny, How to et the 1, 18 "Of: Logaritms yo 
$199 5 TE Neis art n 27 : DRE. 7 I bh mit) 


Af 3 
F 3. #5 4 


HE eaſieſt Tables been Fania to une a ate . that a 
£2 the Indices put down, and a EE to the Natural 
Numbers which are intirely placed ſucceſſively. But I would here 
explain to him another kind of Table placed without the Indices, 
and which have not the Units place of the Natural Number with the 
reſt, but over the reſpective Logarithm (this is the beſt Method, and 

which 1 have omar obſerved in oy Van Table of Logs 
_ rithms) . 


1 * 


7 


— —— 2 „ nnn 4.4 54 4% 4.4 21 arm 
| 522 | 7176705 | 7177537 | 7178369 | 7179200 | 7180032 
523 [7485017 | 7185847 | 7186679 71875 7188337 
524 7193313 | 7194142 | 7194970 | 7195799 | 7196627 | 2 
525 J 7201593 | 720242 7203247 | 7204974 | 8 I 


1 


a — — * 7 
13 ' n ; | | * 
& SE Y * Lo * N "+ + of 1 13 „ # +, ? oY * » 4 : +46 _—_ 
ao a” 2 %. : Sy L i * . 4 1 
be. 4 8 
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oy 
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ws * 
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_ Clip and Nifferemam 165 


In caſe ſuch a Table as this is to be uſed I you muſt, for exam- - | 
ple to find the Logarithm of 5244, put down, Iſt, 3 for your n- 
dex, as per the Rules itt the ſixth Paragraph 2 the firſt Sect. of this 
Chaj dell. Aer md 0 Ann bel inne 
F 3 524, (the three firſt Figures of your Natural 
Number given toward the left hand) caſt your eye in the Line to- 
ward the right hand, till you come under the Figure in Units place 1 
of the Number given, (here 4) where againſt 524, and under 4, = 
you have the Log. required: for the Log. of 524. 25 5775) % - 
So the Log. o $423 18 278792004 and that of 523=2.71 I/: . Il = 
the Log. of the laſt Natural Number having all its places found to- 9 


CC! agant $23, and ufider 0, is that 
7 ee 
ggr's firſt and large Tabl 
Norwood and ſome. 
gt i | at gt u vie ace to honk Shar 

| Log. ” No it Log... N. ? Log... ( 
522 | 2-7176705, | 5221 } 37177537 | 5234. | 3-7185847 
527 . l 3224 e 1234 Jr 
einen e 0 ll 
make it"19:0000000 ; {6 that to find the Complement, the Loga- 
trahend from 9, except that in Units 


a Gs 


——_— 
w 7 » r. 


9 


ught, Ge. 4 
Theſe Logarithms in Mr. Briggs's fixſt at e Table, alſo in 
others, ſtand thus ; (tho che) take up mich 
room.) 15 : 21010 > 331 297. . 
%% Fans 
523 e ee, 
$24 2. 155315 7223 3:7179160] $235] 39487547 - 
| | Py STOLL nagt BZ IJ 10 ene 5113-45 
II. The Arithmetical Complement of a Logarithm, is that which will 
rithm given mult be deducted from the 10.0 Cr. r 
Now the beſt way e ene e e eee eee SY 
erp ang ent ee teal, eee 
but) ro take every Digit of the Sub⸗ Tig given =" 3.750961 
| ernennen 


place, which take from 10: And to Its Compl. Aritb. G. 
do this, you may begin at eicher end to ſu bſtract: vo7 1g gu 2 * ? 
G The Complement Arith. is often uſed in Analogies wrought hy = 

\| WI Artificial Numbers, to prevent Trouble and Confüfion: For inſtead — 
of ſubſtracting a Logarithm from the Sum of two others: it is uſual 1 
, to add the Complement” Arithmericaly/and from the Sum of the 

| three Logarithms to abate Radius or 10.0 from the Index of that | 
8: Sum z which gives the'ſame-An{wer'as tho you had deduced the ; 
71 garithm of the firſt Number ( &#91082. 261 ni abe Hax, _ 
— o inſtance in a common Queſtion in the Rule of Proportion 
u 1 Ste L325 10 : — for 4 Yards of Cloth } What will 15 caſt 

chat rate?”  # e! | Yards '- 


Parts, Ch. 


br: dee 0k usch frog Tards 48, ins Lagen um = 16812412 TH 


* 


#3 


"3 * $7 4Y . Toy 
8 ” 11 | © * 054 . XK. * 11901 18. 758 41 15.37” 442 N , 1 {£37 wig 


4 . 5 : . 214ʃ4 10 190 1140 3112 10 125.5, itb r e 
_ = 8 5 | _ Yards I5, its 2. ne I 1760912 


14 TIT 10 £97 10851 1 * a 4 


* 


4 


H 5 ve | 

Sum N 
From which deduct leg Log Log 5 613 

1 hs ch the Cee, e * done thus 10 Bo" 
_ os ee 208k; I e a0 48s Comp, Arith. = ION 

. | Ae „ 4308 Ho g * 277 5 : its Log. 1. 4065422 

6. i, ks Log... -+ = 1.760913, 


9 abating 10 in a the Inde the of F 

4 Sum abarng the Anſwer as 7888 Log EA 

= Theſe kinds of Operations are much uſed in Tri onometry, 

= the Logue of Natural Sines, 'Tangents, ©. * wich 
_ = 1 Of Differences and Proportional Pans. . 

= r. By Fr Differences is meant the Differences of the Logarithms 


4 IJ of 2 2. e immediately and numerically ſucceeding one another, 
= or the ee ns the Produs of fach Numbers wultiphie by 


10 
2. By ol Barts you G0 60 wndertiend one or more tenth 
Parts of 1 Difereages. La mona ply. in Practice ne $. 


IV. inden you would find the Log LINE oo Ne amber that is., rener 
than what it contained in the ſubſequent. Table L of Logarithms, a — 

1 would 1 this by the help 1 7. Lag of. Diferences and Paris Pre 

=_ F ; portional oh RATTAN 19 

- 5 _ Suppoſe = were to find the - Lernen of 600 5 eu- 


Ai tv „ 01 Reo rele Fam L 


*” 


8 * . 
94 San 8 


24 
* 


o. 9013902 


7 1 * EE MALES £ mp Anne 812 r 


" irn | 


3 e Differenceof. Hole Lagarnss = _ 
* 5 Wh found in in the Table of Nil en. AY by — 


1 Isa ache Table the of 1 051720, Ac 1 
3 ! is — 2 oa BA 11 TN 


Aude the next Number $472 or $1729. = 7136585 ; "SRO 


e 


* 


Ch. wand eee eee ee 
of the Number given) you find the Proportional Part og f which 
added to the Logarithm of 51715 the Sum is that of 51716, Which | 
with its proper Index is 47136249. Lou may prove the Truth of 1 
this by dividing 3 rr by 7; ors. wo 49:=-7988 to the LOG. 
of which if you add that of 7, the Ws the Lugtof gif 16, as 9 
above 1180 . ,, 10 .d, e tk | 
2: To prove the Truth of any Logiirithms in the Table, without the Ta- 
ble of Proportional. Parts :. as thoſe of 7000 to 7o0ro excluſive. | 


The Difference between the ehen 701 or 7000 | 


2 W , 0 T T e e ee 110d it. * AB 
2 Are tbeſe U} 155 8! 1 Ane the — The! Natural 30D «3 
$ ns 8 Proper- 1009 Logarithms and NNumbers to va - | 
1 | Fe LE _— 
AQ. Pans. ö eee = 2 
2101 163 — „860 7 Loh 7001/7 ; 3 J 
wan 138-4 == 306 12105 5 TR yy 1 | 
3 1860 840981 38452 7003 | 
4 2480 "B4z5og8r 845734 Gr r K 
1 _  31co | 845og8r 8470 IE © Jooy So I. 
6 3727 8450981 _ 8455 Ar 05 oog 
c "50 OE: 8450981 1 44 31 5 7 27 
8486 BA e ee 


% 5580 Sas eee = 3009!” 


By this it appears, that the Difference between the Logarichms === > 
of 7000-and 7010 being divided into 10 parts, 1 N is Sao, the 2 
Part to add to the Logarithm of 70 to give the Logarithm of „ 
7001; 2 Tenths added to the Logarithm of 7000, gives the | 
rithm of 7002 ; 3 Teuths of the Difference 6200, which is 1860, 
added ro 8450981 {the Log. of 7900) giveth 8452841 = = the Lo- WM 
garithm of 7003, "= 

And if you Tod have the Proportional Part immediately to I 9 
make the Log. of 7000 that of 7098, it is only multiplying «Tenth - = 
of the Diflerence (which here is 620) by 8, and the Product is the 1 
Proportional Part 4960 ; which added to 8450981 —— 

7000, the Sum is B45 594.1 = the Log. of 7008 required. And 
thus the 9 Logarithms berween 7000 and 7010 excluſive, are exa- 
_ and proved: And ſo may any other withour a Table of Dif- 9 
nces and Proportion Parts, er eee | be 
thole-at che ſame time.” 5 TELE _ 


Wy tw Semana che tf aldergfPLog areas ſo as to make that which 
. extends only:to ſhew the Log. of any Natural Number under toooo, 
ſubſervient to give that of any Number-under:200600; Oc, Without 


the Fable of Parts Proportional. Fot n gaibteib 4d elt 


en $1 Por findhe Lag. of αν % % 16075 Loc 5% N Wich 0 
The Log. of 6473 or 64730 is = 81 1106 


* n woke e of Of or 6474 is 81 14222 
enn 0160 07-0657 d enrpe Difference = 1 
A Tenth of hat Difference" (being the Proportional 67 
Part for 1, that is to make the Log. of 64731) ==! rot 1 

wn "1 Whielimullsiply! by the Place of Valente 

given Number)“ l "oy os. 2452 6 

Or ee e the is abode one half, you may make by: 
the Proportional Part for 6 (in N of The 

Number given) 


we to thei Log. above of of 64730! Vit. —— $11 1036 
The Sum is the, og, of 6 736 of Anfyer'= 48111459 


808 
7680 #167 % 


For as s, 671, 227 403 fen om 


\ 


— 


i.e. As the Number Cypher added to the Natural Number in 

your Table with a x before ſuch (o) towards the left hand 
a Is to the ener Fer 705 ne of. the i 4 
So is the Figures towar &rig t hand, xceedi the Places for 

Which your Table is calculated, 188 1 op 
A Proportional Part to be added to the Log. to anſwer thoſe 
el 003 COR») yofrrys; 281% -, 

Es: 2. To find! (by a Table wa has only the oeh to Nom 
| bets under 10000) What the Logarithms At for all Numbers under 

| 1600009 : For inſtanice what'is the Log. of 64736 


rei ain 
333 | 


'% : 'S 


105 Log. of 647360 is = 8111056 e f 
SE += "of 647400 is 8111222 e 
FP 037 ATN Ni Difference 671 * wm ? 8 1 | 
; vu thereof, chars being mace be” gs J en "Il 
| 2 tween the Nat. Nꝰ of which theſe 7 HY «a1 
"This niultiplied by! 65 (the 2 places 4 the 2 65 * 70 W ee. 
F 8. 
8 e e | 44] 

UE MPFHRRY 10 * e «473005 TH ne 1541 
= rein 8 of 647365 
|, Fort00. 671: 0 436.15 the. ry may be omitt 3. To 


pf 


1 93 N He «AB. * TD «4. 1. WEN, * ab ad hs - Wo — 1 
Chap. und Diff 2069 
3. To find (by à Table Which has only the Logarithms to Na- 
tural Numbers not exceeding 10000). what the Logarithms are ſor 
all Numbers not exceeding 10000000000: For example, 
| - I would'know'the Logarithm of 29668201. 
As before, the _ the moſt places to- Nut. No. 
0 wards the left hand of the Number 966 me. 
given, contained in my Table is of C οοοοοο 


+ act e 
= 
* 5 
2 
* F L Sz 
MY N 


1 * 


\ 2966, which is alſo of oy 8 at 
The Log. of the next Number is of 2967 272707 
Tek ; ; RY . T2967090000 = 4723175 
he Difference of theſe Logarithms is 1464 
Which Difference divided by 1000000 that each Unit 


that tor 11 .ßv xöuww⁊ĩ⁊ — 1 
But becauſe the Number given requires 8205 14 of thoſe / 
Parts for its Part Proportional, therefore I multi- = 820544 ® 
ply the Difference (as per the former Rules) by— Y —— 
And the Product is the Part Proport. for 820514 = 1201.232496 
Which (omitting the Decimal. as uſeleſs) added to oy... 
the Log: of 2966000000 as, above, which-is— r 
The Sum is the Logarithm ſought, vix. 4722912 
Which _— a propgy Index put before 5 291 9098 
cording to the Number given, as per the 5 le 1 
of the firſt Se&. of eee N os e te 71am. 
© "The Log. of 2966820514 is found = 9.4722912 | 


may have its Proportional Part of that Difference, >'= .001464 


©, : * 
* 1 -- 


hoſe | | 

* I have in this laſt Example made this matter ſo very plain, that IL 
nder need add nothing for that end; only to obſerve,  . / 
82 1/7, That the Log. of any Number is the ſame, tho that Number 


ma ſo many Cyphers added to its right hand. And there- 
Example 1. of this Head, I call the Log. of 6473, which is 
1 8111056, the Log. of 6470 7 ORG 
""M In Example 2. I call the ſame Logarithm that of 647300. And 
"yy In Example 3. I call the Log. of 2966 (which'is 47217141) the 
. of 2966000005, making up the reſt of the Places toward the 
1 of hand (for which I have no Logarithms in my Table) with 
Iphersge :: z Minne = 
2dly, (As in the laſt Example) whatever Number of C "I 
.» W'ioſc are, I cut off fo many Places of the Difference of By porn 
2365 Wins, &c. "RE 2 | 


_ 
—_ Cum Suing Þy | VS ee de 

1 4 | Th : p GN i 

= 5 * thus I have endeavoured to make this Part (Which has been 


3 omitted by moſt others). very intelligible, by ſhewing how to prove 
ww the Truth of Logarithms, % find thoſe — _— that are | 
by the Differences and Parts Proportional, as they are found in 
1 Tables forf that purpoſe: And 3 alſo moſt eaſily and plainy 
—_ ſhew'd how Logarithms of. large Numbers are found without ſuch 


- Fables of Differences and Ferien Farts. Ie. ein next to 
= ſhew, 
= * "How to find Natural Numbers 10 lug 3 by the Tables o 
27% D erences and Parts Proportional. — ORs 
„ a Hb to di the Jams ee fo Tobi fra and Pan 
"I Proportional. 77 34 & + AYP x 


 . 4:70 fad-the Mental Numbers to Tabs ; the Compaſs o 
—_ . : your Table, by the Differences and Parts Proportional. — 
1 I would know the Natural Number to the Logarirhrn att "1459 | 
ee eren en 
"a in che Table 1617 thaw ther 1 | 
given is the Log. of 6473, (which 'areC = 811 AT — 1 Ja 
the four firſt Places towards the lefi C 111056, ON 
1 of the Leg nde fa uired) —— bh POHGIE 
{+ next in the Table greater 
-**." 2» the lat p76 that of 6474) 15—— — ag” 
The Difference of the 2 firſt Logarithms = 403 
Difference of the 2 laſt Logatithms = 671 


Now to find the 5th Figure of the Number 8 or that in 
Units place, (the Index of the Log. given ſhewing that it hath but 
laces) look for the 2d Difference under 1 in the Table 
l Parts, and you'll find the next it (greater) to be 
672. Then look in the ſame Line towards the right hand, and 
you'll find the 1ſt Difference 403 ; and at the head of that Column 
ſtands (6) which pur in Units place, gives 64736 for 1 Numbet 
2 This proves the Truth of the iſt Example, lai out 


e led . 
— K. the Tables of Parts Proportional. Ine tag iow 
What is the Natural Number to the Logarithm 283 


1 . e eee 


7 


* 


my — een 1 


The given (without the Index) is 4 22912 
5 leſs in the Table (Which 0 = 3ſt Där. Mg 


d the Log. of 2966) — 
t er than the 

R 

Now whereas the Index ſhews he? Natural Number "required to 
have 10 places, and there being only che firſt 4 found, there wants 
6 places, which with a Unit towards the left Hand is = 100600047 
_ I ay, As the 2d Difference is to 10000007 412 
So is the rſt Difference to the reſt of the Nat. N® required, 4. 6: 

13464. T000000': : 1201. 820514. | 
Which 820514 placed towards the right hand of the 2966 found i in 
the Table as above, is together 29668205 14 = the Anſwer. 

Bur the Logarithms of 7 places being too few to find ſo large a 
Natural Number by, makes the Differences of too few places; aud 
conſequently the 4th Proportional in the laſt Analogy will fall ſome- 
what ſhort, if done by a Table having only 7 places. However, 
the Example ſhews the true Method of proceeding in this Cale, 


which is all here intended. 

This laſt Example was deſigned to to prove the Truth of the third ; 
Wh vbere -232496 being omitted, if that Decimal be -annexed to the 
7 1201, the third in the laſt Analogy, it wilt then be divided by the 


1464, and produce the true —— 9275 14 exactly. 


=> wn Differ” 1464 


„„ ied 


wpound Int ere. 
Wag 61 in e 


ber Cant 
Rule.) Multiply the of - — 0 be. 
Log (which is 14. 7 N Mt ds 2 
tereſt for 4 Lear, Which in 1.03, is Log. is = 0.02ri893 bs 
the ſubſequent Queſtions I call Multiply by Years 130 
the Ratio) by 130, (the NE . 
if Tears) and the Product is Amount of 1. = 368. „ 
be Les e the Amoups of gebe in eng. 37540999 
I in 130 Years. ... To which add 3 , 
18 p add. e of the Princip. 10 l J 


* 4 ͤ 2 4 


uo = the Price and the Sum or of 
The um is the Log. o the Anſwer, bee 7 3-75 350go 
p] we, of . 5684.409 = ="he A— * - 


mount required. ö 5 5 Quelt. 


8 CT. V. "The 1 ithms in ſolvin 5 ; 
ver. V. The UJe of Lagaritimein x Quin e 


3 » 


5 „ Ws Whas i 5 1 Morth of 5 8: 2 * wir 
| 2 due at the end of 638: eee ee eee mn 1 


þ bb Lean. Chip 


4 


Rule.) Find the La S=2þ . 5. ho 115 #4 
of, the Amount of 1,1 tor 20S 0) 80 1635 - Example. - 


Years, as before. 


— > TRI 1 _ PIR Er ney wes 3 1 


Subſtract the Log. * Fer 
Amount from the Log. of the 
Sum whoſe preſent Worth is 


required, and the Remainer 


is the Logarithm of the pre- 
ſent Worth, as per Marg. 

So. 1 find J 5684-409 to be 
received 130 Years hence, is 


"Ratio= 1.05, its 2 64110 
„e Multiply. by 130 

Produd, or Amount of) 

I. in 130 Jears = 
| 568.4 45 its Log. — 12 

Which laſt, deduct on} 5 
the Log. of / 5684-409 3-154 wy 

And the , remaining 


> 2.7546090 
2: 0 


worth J. ro in preſent. we 1. 0g. is that of J 10, Ci. oo 
which a the i; 1 e . 


Queſt 3 What is the Amount of the Leaſe or FF of £0 per. am 


Ly for 21 Years, as above. 


. Then from the Log. of 
00 Kaen leſs 1, deduct R 
the Log. of the Ratio leſs 13 


and the Remainer is the A- 


mount of 1 I Annuity 3 in 21 


Fer 
3. Add to the laſt Log, that 
of 25 the Annuity, and the Sum 


is the Anſwer, or J. 893, the 


Amount of 25 PANS in 21 


Ratio 1.05, its 


I. in 21 Years 2.786 ; 


Which laſt deduded, 


in 21 Years, according to its utmoſt N at . cent? 
Rule.) Find the Amount of _. |... 


pg. F 
age - 0.021 11163 

Multiply by ears „ 
product, or Amount of 


its Log. 
1.786 = the Amount 
leſs 13 its Log 


1 Ratio, leſs 1 
=! ee, 


e cdchere veſs ce Log de 's 
9 EE 4, £35.74, the Amount 1. 1 
ne WT " 01198 8 tn 0 * 
n 45 oo which addin e Pes 
1 25 Log. of 25 the Annu. ae 
e a he Sum is the Log. of 13 
reg 3 T's N. J. 893 the Amount of 08515 
2 3 - theAnnuity for Anſw, J*, 
n 0 * . . 5 * * 


Rule.) Find the Amount of 
JI in 21 Years, 1 in the laſt 


Queſtion. ts 


Amount add the Log. of the 
Ratio, leſs 14. | 
;dh, Subſtra& that Sum 


leſs 1; and the Remainer is 
the Log. of the preſent Worth 
of 1,1 Annuity to continue 21 
Years. 


4hh, To the laſt Log. add 
that 


the Sum is the Log 
preſent Worth e 


wa 


& 5 22 Intereſt by. 


x 2. 786 = 1 its Amount 
2d, To the! Log. of that 


from the Log. of the Amount, 


of the Annuity of and 


1 uy 
1 111 4 5 
h \ COL un 
* 0 
1 B | i 
9 ' * © y x > L a wa —— 2 
= 
ns, W, 


Logarithms. 27 55 


* QuM. 4. What is the preſent IM urrb of a al Annuity, of Lay 
pe annum, to continue 21 Years at 5 egen Intereſt ??? 


Example. Au 


1 by * 


of Lr in 21 Years (as -0.4449753 
above) its e f N 
0 1 1, its 


"0" 1 , 1 of! 4 
2:6 aan 
/ im = 0 1. 1.143945 
17142 = = Amount, Nag A SET 


&. 


2 ts L087? — 
Reſts th 8 i f 
which, is the. preſent 


> _— 2 * Years 
o add 
e e. $5 I979450 


L. 17552. which is) of ein. 


[320:10:6% p 
chaſer 5 per Cent? 


des" ane in the iſt, 


Oc. Queſt 
2dly, To tl the Log. of that 


Amount add the Log. of the 


3dly, From that Sum deduct 
the Logarithm of the Amount 
leſs 1, and the Remainer is 
the Log. of the Annuity that 
L1 will purchaſe for 21 Years. 

ahh, To the Log. of the 
Annuity of 1.x add the Log. of 
the Money, and the 
dam is the Log. of the Annuity 
ſought here 1.25 per ann. as per 
the Work in the Margin. 


Rule.) Find the Amount . 


Ratio leſs 1, as in the laſt. 


"Queſt. 5. he or Leaſe will dhe Sum of .. 320.527, YI 
to continue 21 Years, allowing the Tore | 


a. 
Ki? 6t mount ot I. 1 
in 21 Tears, its Log. Nn 


05 = Ratio. ow I 
"ies Los 0 
Sum. . . I 1.143943 


I 780 = 55 Amount, leſs 
1, deduct its Log— nn 
Reſt the Log. of the 


— that J. 1 will 
pur for 21 Years, > 2- 2.8920638 | 


viz. of .078, which 
is 
K the Purchaſe- Mo- 


its add = 
N ha 


2.505 8762 


2 is Laer 3979400 
[U Fa. 1 Queſt. 


2 


* 
Worth of I. 1 Per aun en. | 
of che Anſwer 1.50587 62 


* 


. * ** 


_ neſt, 6. "What 1 a7 Eſtee worth i in Fee, which. contaigg 
=_ ble Land JG per ann. Underwood which, once” in Fon 18 . 
- J. 200, and there is alſo Timber which 7 tis com | 2 W ae 
Srowth will be worth J. oo ? | ct 5" Ri (pe 
$ Rule.) The Arable Land at 20 Years Piirchife A 2 po 
| is worth 1200 — Py 
24h, 1200 (the firſt for the Underwood) > ab ANT? fab 
due 15 Years hence at 6 per Cent. by te 
= Logarithms (as per the 2d Queſtion) is 
== found thus : 1. 06 its Log, = 2537 EA POP od" *f ap in nnd 
= OR Mag Multiply by Year... Od. 3 25 ee „ 


e 


N 
"v4 


4 * 


= * * * 
— —— — 


= | 2 397 = een, of l. I in 1% | 0 5 e . 
f 7 T 0 95876 2 5 I I 
| Years, its 20g. 17 A ©. oe 
as prov raken rom the Log 15 3 


4 - 
= 


SE 3 ſw "0 


”y 1 1 2 n s 
$ oo 1 14 F S 8 ail ' ” - : . - 


—_ r n 
= The Remie is that « 8 e 416515 
34h, By the ſame Rule the preſent Value 2 I. 200 

=_ due 30 Years hence is 7 3416: 
1 bly, wake _ — Value of the 3d 200 due > 1451 100 — 

E 1 The Vide e e das 60 Tous £1 

—_ la is per ditto Rule 3 6: 22 
3 8 The Value ed L1ooo for the Timber due f |. 4 7 


TEA 


| =. 6 "17 * 1 oy , 

—_— 1 17473 22 
4 % * Fred 7 rm : 

l In * p 1 „1 SS * As * » 

—_—_ * 3 9 

1 13 5 1 "i 
We 5 x. oy 9 Arte I f 

: 'F 


=— - The Sum of which f ix Articles is the Anſwer r 
== enough (tor? tis needleſs in this * PEAS: to 1512: 18; — 
1 Ale notice 1. che 5h 200 019 ) —— e 


* „ - F, * EY 


Os 


19s” 
— 
* 


SL LLC ir Mato ds S6&ifcRMcC 


22 


Nn 4 


R. 3 f Mit 10 50 e 275 


* 0 


; Gel. 7. py r Fete, pe. wh 2 320: 527 preſs, 


to continue 21 Years at 5.per Cent? | by 
Rule.) Firſt take w-tourth of 93 ta 1 are „ =_ 
the Log. of the Ratio- | 9 


© 1:05 the Rio, its 0. oa 1 

2dly, Mulriply. that Ab by 'A h that Log wo WY 3 I 
the Quarters zn the Yeats gi- js the Log. of 1.012, 0.095 2974 S _ 
yen, and that gives the a= tl the Rate per Quarter 9 1 
of the Amount of 1 for Which Log. multiply by; 3, > 

arters. the Quarters in 21 T8. ©" — : 4 2 - 

540, To che Leg. ef that "Arq rhatproductth be 1 
n the Rae Log. of 2-786 = 7 E m_ 
77 Th, From 32 "ny _ Amount of It for 84 0 


duct 15 Log, of the Amount A 158. 400 
for the Quarters, leſs 1 and that of O12 = Rate> >2 NOS 
the ere ang Is. the Log. * 7 Ih Quarter, leſs 3 | , > 
the Antiuity chas 1 will pur- Saum 25416 


chaſe for 21 
Ma. Ke 7.786 = the Amount, d 


EF 1 
* 
1 v 4-2 
— — . 
* FE) 1 was ne" "FEY 
TI ” > 
. 
— —_—— * 


be ;thh, To.the laſt Log. add Nef its Log. denne, 2713815 
5 that of the Purchaſc- one, [ 2 e 25 
5 FOOTE 

; * By this Example i it is . able quarterly, viz. | 


rious, chat the l. 320.27 will. Lo Which Log. A 
— * but 6“. * Ceres, that of J. 320.527 the c. 5058762 — = 
at the Rate of 24 J per ann. Purch.Mony, which is N 5 ; 

Whereas by the * Queſtion ASE the Sum is the} 3 


Pp 1 2>þ id 
l mY 35 - —_—_— 
F 4, E me 2 = - 
: - -—_ 
1 £8 - — 4 
* * F _— 
hs "IS E 
£ b 4 
£ - * ; 
{ 1 
— 1 „ : — [ 7 
N - "7 f 1 
3 * —* e 12 — 4 7 
* | 
12 
# - C 
* 7 ay 
- 


* 


+ x , 
t appears, that Sum will pur: Les of dc che Quar- ene, 
bem e I. 25 per aun. if payable . = "lo Er HAY . 5 Ja 2 — == 
yearly. So that cen 1 e Y 
in am. difference in that Purchaſe between receiying qua- 
terly- and yeatly, the Purchaſer having the Uſe. 725 3 1 
Rents, N CE Net tans: een: . e 
ISS 9 8 g * 5 ; ere, a9 41 a 0 ey 8 2 a 


Uu 3 


0 1 A L 1 
1 i ; 
LY "= . L 
1-3-4 . ** 
* 1 
oy 4 3 8 . 4 
N 2 
F _— Fan , . 
7 7 FE + * 
x oo p ae 
8 * * i 
25 4 RA &; 
1 * a 
2 
1.808 3 oe. by * 
* = # 
i > 
WAFS r 1 ' £ 
> 5 74 by - 2. $ 
= 4 4 . . 
q . 1 "w 8 # ; 


Quarterly Payments, t 


| 1 of the Rate p 
(found as above) Jeſs 1. 


Rule. Firſt find 75 Amount 


of It for 84 Quarters, as a- 
bovg 


2dh, To that 


darter 


0 PT 


3dh, Dedu8 that Sum from”! 
15 Log. of the Amount leſs, 
1, and the Remainer is the 


x Log. of the preſent Worth of 


I per. Quarter, to, continue 
84 Quarters. -, 


4thly, To that I add 
that of Js per 2 


payable An 


200 8 the en 0 rity 


; . add. hv is 


" * . 0 m N 9 N 1 P - 
KHK Sb Ad TTY 15 7 RS he Be 
* * 7 p l K 
L- 22 4 
A * 


"Oe 
©,» a L 17 
» iT > * * 7 
* y * 
* 1 . * 


4 fe by e a7. 


elt. 8. What 5 3 POE Aug, 1.24 ns ann. 8 * W 
. 


1 | 3 495 


e e ee * AVE ry | 

1 67 for 1 d. L Op 
as above) its Log Y; 

"OS = die Rate per 22 
Quarter leſs 1, its 

Log. Add——: 

Sum of thoſe 2 Logs. 25241628 | 


1. 1G t the Amount a 
Kore, leſs 1, deduct i its 0.25 x8815 


| ence 21 7 
Gl. per Quarter (as — 
the Annuity given) 
its Log. Add 


xo]. Compound Intereſt at 1 
Cent. what Time was re- 


5 4 7 . ire for thar Inn 


Rule.) From the Log. of the 
Amount deduct that of the 


Principal put eut. 


2dly, Divide the remaining 


by the Log: of the Ratio, 
= Quotient is the Years. 


| required. See n 


. 
. #74 
* * 


75 4 ut 7 And the Sum 37 the Ant. 1 
it's ; ol 3 Add 77 the Anſw vhs 7 ww | 
| Out s. 15 an PATTIE of | | Example, 3 
uence tis found that 
15684. 400 is the Amount of A adh its Log: 4; 3 babe, 


104. the Principal, its "IN 


duct J 9 


l 


f Log. 8 dig RR 
5 oy 0211 ee 
the | 


Anſwer is 
670 
130 Years. 6 s 75 


2079181 2 


781575 


4 


ch. Cn. nreſt — | 27 
* Queſt. 10. In a certain Account I. 5684.40 is charged as the 
Amount of 10 U. i 


in 130 Tears Compound lucereſt :. But upon a 
Tryal the Sim le Intereſt being only allowed according to the Rate 
agreed on, wherice the ſaid Amount is compured ; now it not ap- 
& E by, any 2 ky Ss «what LAS or. Intereſt, was ree- 
the Queſtion is how t | out ? 8 
** Rule} From the Log, of. the 1 by J . 
i Amount dedu& char 'of the - . 8 27 
k Principal pur fort ; Is 4-409 t Amount, 
2 24) Nag that remaining its Log. + 3-7546090-/ 
3 Log by the Number of Met 10. = the 1 
and the Quote is the Log. of © deduct its Lo . | 
OO Ii and its Intereſt for a Wy Divide by 81 reſts 5... 2.75460g0 
5 Therefore ſay, Quoteth the Log. 8 
a zd, As J. 1 is to 11 d its IL. 1. 5, Which 1s — 4 0. 11 93 
Incereſ found : : So. is 100 to „„ 
100 and its Lo. Whence As$1.-1:05-:: 100; 105 
87 taking oo, the reſt muſt be And 105 leſs o he Intereſt ©. 
7. the Rate of I On” . ws nn 
73 
| Que ens 8 re a | Late of has 2 ann. to con- 
tinue 21 Tears for /. 320 927 t what Rate was Intereſt allowed 
62 | him per C? 
* To do this the Logarithms, take the of * 
ih When: 22 — — 2: 505 57 
ence deduct the of the Annui ven 
3 Which i 18 * —— — þ 486 by 9 . 3979450” 
m7 ul de . is "the Log, of a "(ct ohis wußpet; 
7 ſent Worth of /. 1 per ann. to continue 21 Years; 1.1079363; 
3 which note. 
| Now to find what Intereſt this is reckon d at, 1 make 
o we (as per Queſt. 4.) and find at G per Cent. DER. tot) 
99 lent Worth of 7 I per ann. to continue 21 Years is 1.764 %/%ͤͤ8ir 
5670 vhich being leſs than the 12.821 (the preſent Worth of . 
11 per aun, as above) I know that 6 per Cem. is too much. 
(for the more the preſent Worth 1 is, leſs is che Rate of -. / 1" 
Intereſt, and the contra ry.) uid x 
. © Therefore ] make wn at 4 pev Cent. and (by the Rules 
ouf. er the _ . nd th preſent er of Ls... 8 


WY 1 
% 


„ 


— 


7 


8 
\ lim 2 — _ 


6d £ R &.4 * Ad 4 . 
; ; 1 as "4s. La. — 
* * Y —_ * 8 " —_——_ ** 
1 1 ——— — — — —— bh * 7 vo — 
- . 
Z „ 
= — a - . 
— 1 1 * <> <4 « N U 
2 =_ » I 


N Which being more than the above 14. 821, F know that 


<Y but — the Rate to lie between chem, ſuppoſe 
it J per Cent. And trying ng by the Rules under the faid ach 


ann. to continue 21 Years i is that of 12. 82 1, the ſame as 


9 7 aum at 4 ber Genre bs! Free Yes) 1463 1: 
4 per Cent. is too little. So that it neither bein at 6 nor 


3 I find the 45 the prefent Worth of Let per 16 pos | 


#45 


{I _ 


above, viz,,——— 1. 1079361 
CO] [know that z per Cen is the Rate Re Gough, 8 


Te .—Þ 255 oe thus i find the Kue 


his Vina che preſent Worth ar 4 and 6 per Ct. as abr 
proceed thu; 
wes 5 Take the Difference Chen the: /Vears' Parchdſe) 


given (or found by the Logariclirns) which: Years Parchale r 821 


Is 3 as SY are — — 
of * Ad the Years Purchaſe: ar ec 0 
— 
| Which Difference j is | — = 1.210. 
2. The we Purchaſe at 4 per Cert. are — ws = 14-031 
5 Ditto at 6 per Cent. as above re = 1. 76 ; 
Doll 1213 rt ——— 
. 2d Difference = 2.467 
3. Say 2367. D 2524 21 0643 742 © LTD 
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The End f the Table of Logarithms. 


10000 its Log-=4,0000000 


24 


— 


3 1 » « 
2 vs * . 
E. 5 » : "XX 


bk. = b * 
f 1 4 . —_ * — N * * , : 4 
2 . * _ — 6 „„ „ „ *e - <a = 2 
y * _—_— 2 —_ wa : * * and all * 
8 ks. . * * 
* Bi 452 * * 2 . wy — 5 
* 48 4 wa J 


7 Ef * * *.Y EL 3 y 1 wap 0 4 N 
3 2 * A * = n — * 5 «| WA » Fs * Larne * * £* : 3 8 d 7 
* N if, it Y - W f . r 4 * 1 2 9 _ ; . * wo = i : 
o s | z* ww Ra x" 4 - 5 d - — » , 7 | 
* x a \ 8 F ? » b 8 a I e - & W * . 4 « yy 
I «A Us 4s Sy * * Py + 5 * * - Wy. 2 
* F * 1 1 * 84 3 
. 3 3 'S 1 a f ' 
\ - - - * „ 1 7 * * * 
A * * "I 1 4 = - $7 . 4 
2 2 4. — þ- * 7 « 4 ba of a * $ 4 w _ 8 5 
. * 
* 5 H 1 : * 2 * 
a — 4 da. 77FFT oe - . * 85 
A 2 n 4 2 — — * A” « \+ 7 EE”; 9 + © 2 2 * + 4» 
«6 Lats .. Feit * Ga mrs M 


r f g 5 7 


_ = a F< 
% * 4 - 
* 7 . - . 3 I * . ** I "© IT — 2M * £ bl 
2». * 1 „ * 6 


* 


* 
23 
: 
1 


* 5 3 
4 Yo - 4 - 6 2 A Fa — , 4 Pl g 
* * - 4 * 1 — — 4 * af as ® * 1 * 1 2 7 4 F 
2 1 v ** 1 
4 FS Sy 7 Ps — ES of i A.# * * £ \ "I 5 d — an, 
4 > * * - ty F * * N y < 
I - i 5 = th. 4 — 5+, : A * * 3 = . *” * 4 
, 


* 
1 


3 ‚ : S : 
a ; 3 8 4" 
SI ak . ; E 8 « £ 4 1 5 
1 % ” N 4 „ + 1 
0 , : „%%% U 8 * 2 2 . 4 
| | = — — e „ A ä PID . , 5 4 » * P - 
_- K , * % : CI ” 
, - « * . 4 
” Gy 1 - ' 7 * CY — — * 
- 4 1 - - on — 
Py <Q * #% * po 4 * * 4 * # 4 * 1 3 CY » wo * * V+ ow” * * 1 EF, by . 4 G 1 * 
's „ 4 — * 2 « x. - : 7 * 5 4 W- 
„ Mg 6—— 4 f r » „ IE * : _ * —— * * * $ 2% » *. * 
_ 2 "ih a <- M=_s & 4 Hh — on 5 
hy * 
* 


1 7 > * 
* ” ” 0 > : & 1 2 " EY 
4 CY . pw, NO Ph | , 8 * #.- *%4 "—_ ox 41 , ? j : ; 2% 0 1 * "Ip , 
* * . * 7 A 9 
. 1 7 - * % ko y Ss 4% n . I , 3 F* - 29 * 1 3+ by a ” * 4 A P, 3 Þ. # 
s "I : p 4b * ' * W 17 » . * 3 * 4 
5 Ts . 8 ni : - A 1 5 4 2 
Ct 3 1 8 { oF * # # Yue $ 7 * — 2 " N * * . * . = ws, 1 3 6 
” 4+", 4 


| Fj * 
a , F * * © 4 F 
F 4 p * 4 1 5 $S be * * EF I * 7 6 
. *. 1 K 8 * * # " 
*s_ af * mm. Fg bt — OO k * od. { { Lo hoy | * A 1 * 
* — . . 


* + 6. 
2 . „ : * 
: fe a : \ < — * d " » Wr. ' 45; \ 
„ — „ 6 5 * - 1 * 1 1 — = 4 * - 4 wo * * 1h e 
4 2 „ * *. N e % _ 
: . ” >a _ I « © == 
. » A if 4 2 3 Os. "2 3 POP; Ln +3 a * W 5 * ; . 1 * „ 
” * 9 * 1 55 5 * = . "ORE > *. — . - uh 7 70 
go N " * " o A oe * - © I * 4 * * , 
7 4 4 * I — MO (3 Mts 1 & Sh — * £1 v Ps > of” * 4 N ey, - 7 
5 * . - 
bs o . F . L y »© 
—— ͤ— 2 » 3 1 Pt ws —— 2 gue” - n — 0 ere IF W * * « 
- Ly - * * * 
» 3 F FP 8 - 
« 4 og «ht » i + mA _ * „ 2 2 $ » . a, — 5 I 4 * 
N ; "$a ; | 4 . Y | =; 
by 8 * MAS | ods 1 7 E s Rf 9 9 * < 5 =" * 4 * 4 * 4 * 0 * >» 
Do 2.000% 0 x „ a | > $ : 
-4 F * 4 
4 4 - - : 4 +4 . = ? 0 . * *s 7 8 © 5 
IT. * 5 8 " of * * 3 © b * . LA x i? i. * 3 Us * 5 S$ = * W * C N _- - \ $ 5 N 
4 _ ye % . * 5% kx , 1 Sz, 13 4 1 * of C3 5% < 8 * — * , 0 
8 7 1 * N W . N . A n k I ; . „ Y 
* F © 7 . : — : — - Ly 8 f 1 
* *. * N * * 5 % 4 - « ; * ” £ , f : * : 4 
"tl. < 5 * ' = - . £5 g #4, : * : + . 
1.4 3 * * os w * * ? $$. £ * 0 * * * - 4 = o #4 6 f <a, # 1 LA « 
, „ * . ” * 5 * 1 1 4 * * 5 
Wes 4 * FT 4 * 4 — . x 7 J Þ i * ; 0 * : » * * * 
ney A, 2 "> 18 1 N 2 k 4 \ \ ** 0 * £ 1 " » | ; 
" 1 5 0 * Bo 
Fog. ww; = r 8 Ni i 4 o 5 . * * AW. — ö 5 } = 
- & P a + . * 
5 4 \ — 85 . be 4 i * A 
Prod no oo ed 5 CERN 628 ö r a AKA 6 „ rr FNC . 5 * r WF 8 ” « * " 
' A. 
* 4 N. 4 , 3 
- * 1 Is. 
> 3 1 * $ 
* 
- 


* 4 > — * — Dt — p b 4 — — —-—-—-̃ 1 


* 


OF THE. 


Proportional Parts 


OF THE 


DIFFERE NCES | 
LOGARITHMS. 


* 


* which the for egoing Ta BLE is made to 
bare. extend to the Logarithm of {Rn Be. 


„ — 
- * 


— 


Tenth Parte 7 theſe Difference. | 


* 


And 1 161718 


— 
RI _ — 
. 


130 
131 
131 
132 
133 
133 


134 
134 


135 
136 
136 


137 
137 


22222111127 


395 
305 
307 
308 
309 
311 
312 
314 


348 


34 9 4 


359 | 
352 
354 
355. 
357 


" Tenth) Part of thoſe Diferens 
5 ; 
. | 
4.231: 
1232 
233. 
7 | 234 
1235 | 


1 38 
92.4139 
5 139 


| 


144 
1140 
141 |. 
1421 
1.143 | 
143 |: 
| 144]. 
| 145-1 


1 322 


2 8. 


230 


239 | 


. 241 | 
194242 


7 


328 
FB 


329 


pr 


] 


—_ 


368 7 
370 
371 
373. 
374 
376 


339 


% 
1 4 
4 * 
2 
« 


549 


2 
E 
O 


— ro 
AFN 


a 
8 & 


—— 
S888 
eee 8 


— 1 80 þ 


” 
Q 2 _ 
* * 4 * 4 * 


rg many" thoſe Differences. 


1. 
312 
311 
312 
313 
314 
315 
316 


% FRIES ahaha; 
4 ; — . > 
i . 


1 TABLE — Pa 


— — | Fa 
— $6 


2 "Tenth Parts of thoſe Differences. 
. 3 7. 


210 
211 
211 


212 
212 
213 
214 


214 
215 
216 
217 
217 
218 
218 
2191 
220 
220 
221 


28 280 
281 


420 


— 


FN 234 
Ile: 7 


7 [236] 


* 
1255 


A 


Z 17 40585 . | 
391 1 469 1: 
-1.470 |} 

1472: 
A 473 ; 
17741. 
34275 
477. 


1110 | l 
11131 1 
ITI7 
1120 
1124 
11281 
1131 

11341 
1437 


4 as 


"OW NN „ 1 
0 . % EE > 4 


- 4 


of thoſe 


„ 
| Va 
S 
© 


+ 
nt 0 
8 


Nes. 


. 


7 1014 
11017 


1020 
1023 
1026 


— 
— 


1033 
1036 


1042 


| 1046 | 


1049 | 
1052 


1055 
1058 


9291062 


1065 
1068 


7 [2973 |; 
110741 


1078 


1193 | 
1186 
Ito ||, 
1113 


11116 
11119 
| 1122 
1126 


1129 


51132 


1136 


2140 þ 1282 


5 
+ . 
— 


——_— 3 T ; 


1039 | 


— — 


r 


1081. 
ff 1984 
85148087 
41 1090 | 
7 | 1994 j 
| 1097 | 
11100 


_ _ 
— 


> F 


OY YT . ĩð a 
2 * © ” . *- 2 


111180 
11184 


11192 


11200 | 


[1248 


13> | 1288 
> | 1292 
296 


300 


— 


1176: 


1188 
1196 


1204 | 
1208 | 
1212 


1229 
1232 
1236 | 
1240 
1244 


1252 
1256 
1260 
264 
1268 
1272 
12760 
280 
1284 


7 | g 1* 1 
4 1144: 

4 1148 
11152 12961 
FIortf] 156 1300 
4 1160 

8.1 1164. 
| 1168. 
11172 


T1216: ;-1 368 
[i220 ft 
11224 | 


""- . 
1285 | 
12911 


130 


1318 
1323 
1327 
1332 


| 


130g, 
1314 


1 


— TY 
* . 4 


a * * 
„ 
— —- 


wu 3 ** 
* . FT * 0 


a 


a. r - dd. : 
A k ; 2 


1 


5 


- N A 2 * 
Ces. 
* # 4 


2 
43754 
1379 
1382 


| 1386 
[1559 


1794 1393 
1197 1396 | 
200 1400 

1296 1407 ' 
FIT 3 1414 

1218 421 
112241428 
1230 1435 


= 
—_— 
i, yu” 


1512/4 
15187 
7011524 
* 
WO 18536 
A421 
— * 
rea 
58 rA e | 
| 16 1593 J 
5 1578 1 
58g. 18. 
Erypo 
I596'Þ 
LISOR 1-1 
11608 
41614 
16201 
1G 
1432 
1638 1 
70104415 
1650 , 
>| 1556 
18862 


10 1680 
0162 
151658 19 
"ey 


323646 
324 940 | 
13254 6. 


— 


13 


1 *W * * * * 
- - : | : * | | 
| a ; [ \ >" OW 5 
N 
— 
* 
| Ls 
2 * i P | 
| ; N 4 5 * 
Sf — — 1 
ä W 
3 
* "4 — . \ i 6 a 
ö Pp 


, 4 
| 1364 


9 
2 [1356 


' 398 
1312 
1316 


990320 
11324 
11328 


1332 


2 [1336 
5 [1340 


1344 
1352 


47 | 694] 1 
34 


1348 | 0 


| 


1695 


- ITY 7 "8 * A * 
2 * . — * 
F * 4 
6 N | | " 
* 
o 
= ad : 
* . 1 ** * 
= » . : g 
=- - b 
o N ; f 
3 - 
\s A v 
- 
0 
Mr . 
* 9 PS D 
— 0 * . 1 
- 
" 
* 
+ 
- 


: 4 * 15 FG N 8383 R. N 11 * 
- 


9 2 an LE o Prin Pots Wl 


1 Y 2. . 3. 182 6 8 
366 732 1058 4 1030 2196, FREY 2928 
367 | 734 | 110I | 1468, 1835 2202 25692936 
368736 1104 1472 1840] 0 257612944] 
369 738| 1107 |1476| 1845] 2214 | 2583|2952 
370 7 | 1110, 1480, 1850 2220 25902960 
371742 1113 1484. 18552226 259% 2968 
372] 744 | 1116 | 1488] 1850 22352504 2996 
0 373 746 | 1119 1492186502238 2611298433 
0 [3741748 | £122 1496187002244 26182992 
>| 375.1750. 1125 158018752250 2625 300 
1376 75211281504 18802256 263230083384 
377 | 754 | 1131 1508 18852262 | 263913016 
378] 755] 1134 | 1512] 1890[2268 | 2646 3024 
379] 758| 1137 | 1516] 1895|2274 | 2653 3032 
380 760] 1140 1520] 19002280 260 3040 
381 | 7621 1143 | 1524 1905 2286 2667 3048 
20382764 1145 | 1528 1910|2292 | 26741.3956 | 
01383] 766 | 1149 1532119152298 26813064 
40 | 3841] 7687] 1152 | 1536] 19202304 2688 3972 
50] 385] 770] 1155 1540, 19252310 2695 3080 
3867721158 | 1544, 193012316 |, 2702 3088 
387] 774 | 1161 | 1548]. 1935[2322 |. 2709 309634 
380 [388] 776 164] 1552 1.19490[2328 |. 2716 3104 
0 389 778 11167.;.15561.1945[2334 4, 272303112 
99 5 11901560 19502340 273003120 
39178211173 156419552346 2737/3128 
392] 784.1 1176. 1568] 19602352 þ 27443136}, 
393] 786] 1179, 15724.1965 [2358 | 2751 þ3144|- 
394 | 788 | 1182 | 1576].1979| 2364. | 2758þ3152) 3 
395 | 790 | 1185 158019752370 % 2765|3160 
1396 | 792 | 1188 | 158419802376 . 277213168 
397 | 794 | 1191 158879852382 27793176 
3981796 1194 1.1592 |.1990.| 2388 27863184 
1399|798] 1197 | 1596] 1995/2394 279313192 
91.406 | 800 | 1200 | 1600| 2000 2400 | 2800 3200 
1 491. | 802 | 1203 | 1604 2005 2406 | 2807 | 3208}; 
402 804, | 1206 | 16084.2010] 2412 2814] 3216, 
14939] 403 | 806 | 1209 1612 20152418 282103224 
4040 404 | 808 | 1212 | 16161,2020| 2424 | 282813232 
40570 405 810 1215 1620 2025 2430 283513249) 3645, 
————— —— Cr A err ee ACCC — 


* 
* 8 * 
Ny 8 — 


EY 4 


—_—_ 
* * 9 E923 „ 
® * > * 


-m Ä 4. aa Lai 


” 
7 * 1 
S 
„ , * 
4% 2» 
. 
* 


4 125 of Proportions Parts. 


ei 1 | 

406 
407 
408 
409 
410 
1411 
412 
413} 
414 
415 
416 
417 
1418 


420 


419 


Tenth Parts of thoſe Differences. | 


S 
812 
814 
816 


3 
1218 
1221 
1224 


— 1227 
1230 


1233 
1236 
1239 
1242 
1245 


1248 


1251 


1254 


1257 


1260 


1263 


4441266 


1269 
1272 
1275 


1278 


1281 


4 
1624 


1628 


1636 


1656 
1660 
1664 


1672 
1676 
1680 
1684 
1688 
1692 
I696 
1700 
1704 
1798 


1632 


1640 


1645 


1652 


1668 


5 
2030 
2035 
2040 
2045 
2050 
2055 
2060 
2065 
2070 
2075 
2080 


tn; 

2436 
2442 
2448 
2454 


2460 


2466 
2472 
2478 
2484 
2490 
2496 


2085 2502 


2090 
2095 
2100 
2105 
2110 
2115 


2125 


2130 
2135 
2140 
2145 
2150 
2155 


2160 


2508 


2514 
2520 


2526 


2538 | 


212012544 
2550 


2556 


2562 


2568 
2574 
25 80 
2586 


The End of the Table of Parts Proportional”. 


— 


2592 


2532 


1 7 
2842 
2849 
2856 
2863 
2870 
2877 
2884 
2891 
2898 
2905 
2912 
2919 
2926 
2933 


29473 
2954 
2961 

2968 
2975 

2982 
2989 
2996 
3003 
3010 
3017 


— 


3024 


2940 


| 


8 N 
3248 


3256 
3264 


3272 
3280 
3288 
3296 
3304 
3312 


3320 


3328 


3336 


3344 


3352 
3360 
3368 


3376 
3384. 


3392] 
3400 
3408 


3416 
3424 


3432 
3440 
3448 
3456. 


ere 


— LOS „ 


” 


* 


„ 4 


n 


ALLE er 
1 


—— 


5 A 2 8 9 * y- wr Mi „ — A * 9 L . akin 4 1 a . 1 a a _ = . * 
7 : * * * 5 e & 12 * . Fd a ” — — 4 yt % 4 i A 3 n., rr 4 "EE 
N 1 1 * - o - 4 9 * 

\ » S wad - 7 * -- 4 * - 

* . — 
K 3 : * 7 4 
* 
* . 5 k oY 


| Sal 133 re, 6s 


5 int» 46-4 HEAP IL. e XS 0 
+ Le Aritbmetich. (Cee Plate Ay. 


\H1S fourth Species of Arithmetick is performed by 3 


Lines, ſo that Magnitude being here conſidered, . it may be 
called Geometrical Arithmetick. 


2. A Right Line is properly defined to be le 
neareſt Diſtance between two Points, as the Line 2 ei thy 


(a e b, Hg. 1. iet Difiance between the 30 wen 02 ” 

Points 4 and b. | * 
3. The Diſpoſition of the incipal Lines, by which ches 

kind of ec 18 vor ou are either 1 in a Right Angle _ 

or an Obh ” —_ 


-4+ A Right Angle is when one Line falls Perpendicular on ano- 9 
ther, as the Line a b (Fig. 2.) does on b e; but when two Lires * 
meet not ſo, they form an Angle called Oblique, as the Angle def 
(Eg. 3.) by both which, Queſtions are anſwer d. 

5. As in Logarithms thoſe Artificial Numbers are not employ- 
ed about the moſt eaſy and ſelk-eyident Rules of Addition and 
Subſtraction of Natural Numbers: So here by Lines I ſhall only 
ſhew how Adultiplication, Diviſion, the Rule of en wich 
traction of Roots, are performed thereby. 5 6g 7 


SECT. II. Multiplication by Lines, tree * 


1. What is the Produft of 74 by 124? See Figure 4+ in the 7 
folded Sheet (A.) = 
To anſwer nia Line at pleaſe; and er off 124 equal 


Parts as from 4 — b, from the Line ot 8 
Then draw a perpendicular Line ar re as be, and fer off 
from b to c 174. 


Laſtly, Draw Lines between each cat Part, and the 2, Parellel 
to (4b) and to (bc), then telling the ſeveral little Squares each 
of which is a Unit, you'll find 204 intire, and 17 and 12 Halves, 
8 5 and the - at che Angle E) make * Pro- 

21 | | 1 

If you would multip =o; 75 by ray; th that is, if you. ſuppoſe eve 1 

ry Unit in the Ling @ 2 robe 19 then 122 will, be 133, N 1 


* 


* . 


| 270. — by Link . Chapt! 8 
the fame Rule the Line h c will be 175, and by ſuppoſing each lit- 
tle Square 100 (or 10 times 10, the Lines 4 n and bc being 10 
times as many as before) you'll find. 20400 little Squares or Units, 


and 17 and 12 Fiftys (or 1459) and 25 the qth of 100 at the An- 


gle (c), which added . makes 21875 the Product re- 
| N 


4 frond Way to — by Lines. : 


But before proceed therein, it will be neceſſary to ſhi — 
to draw a Line Parallel to another, and through any Point aſſigned: 
So to draw a Line throu _— Point (a) (See Fig. 5. Plate A.) and 
Parallel to (mn), ſet the Foot of your Conn s in the Point, 
and extend the other to the Line mz n, ſo as to deſcribe the Ark c c 
juſt to touch the Lire u.; and with that Diſtance of the Feet 
let one in the Point (e) (or Seren et) and deſcribe the Ark (4 4); 
then lay a Ruler from that Ark to che Point a, a draw the Line 
725 hat ooh is the Anſwer. 


2 To mu 1 by 2 Lines, ng an Oblike Angle ar.that (edn); 
ig. 6. 


What is the Product of 3.5 by Se} For * having made 
an Angle at pleaſure, not too fe - 
Rule. ] .Takea Eine of equal Parts, and ſet off 1 from the Angle | 
4 to r. Then ſet the Multiplicand from d to 3.5 on the other Leg 
((A). - 3dly, Set the pers gag from 1 to 2.2. Athly, Draw the 
Line 1 to 3.5, produced to about m), for the better drawing the 
Line (2.2; 7-7)-Parallel to (1, n); ſo is the diſtance between 3.5 
and 7. y the Anſwer, which mealured 1 10k the ſame Line of 
equal Parts, is found 5.5=='the Product. 
2. Or if you ſet the Multiplicand from 1 to Ti and the Mul- 
tiplier from d to a, a Line 05 bf drawn Parallel to (i, a> cutteth, 
ye Product (a c) 7.7 as before. 


Or if you ſuppoſe the Factors 10 times as much, the aner 
will be by the ſame Method fr | 


4 third Way to multiply by Pg 


This neue the Uſe ＋ þ Live of Numbers, or as *tis often called 
Gunter s Line; being a Line of Logarithms, as will appear by the 

. Uſe,” Aldition' performing Multiplication, e oe W ark ef 
4 n e ar 6 Riors, "Bee, 71 SH £1 2h 
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Setz "Diviſion, by Lines, ihres H, 37% 


are 1oth parts mul 5 called Units, — if bo 
more each, the Product is Hundreds. So the Extent as before 


10 is 359, which is z places 3 and if for any Number of Lens, the 
xtent 


and the contrary. 


This nſeful Line was the Invention of Mr. Edmund: n Pro- = 
felſor of Aſtronomy at Greſham-College about the Year 1620; and it 1 
is a Line divided into 10 L Parts, and thoſe 10 Parts repeated 
are ci dans, 30, Te | e the Former. Foal: are e 1s 
2, 35 Ge. 43 ELIE | a 


If the 11 to are a 7 155 n Aden oo 


If the iſt 10 . — The 2d Radius are ſo many 
Thouſands. 
- oh multiphy. I place by. 2 places, The Produtt is ſo many 10's 


(as the Figure denotes. 


As your own Experience will. eaſily. diſcover to you. See the 
making of this Line near the End of Set. 4th ram yr 
To multiply auy 2 Numbers, as thoſe in the laſt Caſe 2:2 by = 
3.5. See Fig. 7. Plate 4. 
Rule: Extend the Foot of a Pair of Compaſſes (or other Mea- 
ſure) from 1 to 2.2, and that Extent. reaches from 3.5 to 7.7; 
.24ly, Or the Extent from 1 to 3.5, reaches from 2.2.to SEG + 
3dly, Or if Py ny Y 35.09 22 : In this caſe, what is called 
1 2, Cc. int ſuppoſed. 10, 20, Cc, and what 
ch Faltors be 10 or - 


from 10 to 22, reaches from 35 to 77; for here 35 being multi- YI 
plied by a Number which is 5 BS, 10, is ſo many 100's and oss 
as the Meaſure extends to; for your Inſpection ſhews, that 35 by —— 4 


lite: And if the 2 be beyond 10 on the Line, it is ff. 

many Hundreds, as 30 by 50 is 1500, &. 1 
And. Note, That whatever you call the larger Diviſions, the. | 

ſmaller in the ſame Radius are a roth thereof, as is N N 


2 
3 — ' 
$ "= 
FS 


"Seer. III. 2 * 1 gas Ways. 


As I have ſhewed Multiplication by three different Lines, and by —_— 
each two ways; ſo I intend to ſhew how to divide. 9 
* 1.4 What is the Quotient of 2184 by 174 7 See Hg. 4. 
Dividend is repreſented by the | ſmall. Squares and 
Parts in the Superficies 4 c, which if you divide by the Gs: 1550 
eee or (177 0). | 
11 2 


1 


* * 


with (a 1725 will be (4 b) which will contain 125 of thoſe ſmall 
Squares, and is conſequently the Quotient, becauſe that Quote 
multiplied in the Diviſor (a, 17 produces the Dividend or 
of other ike Supe: . and their their Sides, whatever 2 be for 
Number s. 


A ſecond Way to divide 55 l 


What is the Quote of 7.7 divided by 3:5? (Fig. 6. Ae: take 
uſe of the ſame Numbers as in Multiplication, to prevent Confu- 
fion by a Multitude of prickt Lines,) . 

1ſt. Take i from any Line _ ual Parts, and fot off 2 vw 

„ Ser the Divifor (d, 3.5) off from the ſame Line of Parts. 

12 Draw the Line (1, 3.5) and produce it to m, &c. © 

2 5 —. 8 Set your Dividend 7. 7) from 35 towards n, which ex- 
= tends to 7. | | 1 
. 5thly. Through that Point draw a Line parallel to 0 uf, and 
it wilt paſs through the Point 2:2 in the Ling de) 
Sebly. Take the Diftance from 1 to 2.2, an 
equal Parts, and you Il find it 2. 2 the Quote. 
Or if you were to divide 7.7 
and the Dividend from a to t: If à Line be drawn (1 0, and ano- 
ther Parallel thereto through the Point c, that Line will paſs 
through {b in the Line de, and the diſtance () meaſured on 
the ſame Line of equal Parts, will be 3.5zzthe-Quote. .. 

Or if you divide» 770 by 35, the Method is the fame as the firſt 
of theſe, and 77 by 22 the ſame as tha, eus or 1 v. 35. 


h it to Four 


And the hike of other Numbers. . 
F ff be. A third Way to divide by Linen. (2H 
* — by the Line of Numbers, 7 7. Plate A. would 
divide 770 by 22. Extend the from 10 TO 


thoſe 10, &. in the firſt Radius, which are 1, 2, Gt. and th 
z00's in the ſecond,” * 10, 20, W 


5 — ch | 


37 Dif 
- For | divided a Line (a, 175) 0 aug parts, y your Divi- 
"we wer à little Square upon each part, and half of one for 
the half; if you 24 ——ůů 
as will make them u 2184, and as in one Row of Squares 
as another; you will then find that the Line including a Right 


Number of ſmall Squares ( c)=21 82. And the ſame may be ſaid 


by 2.2, the Divide! fer Rem i to | 


3 . * 
* * 5 oy” wy * 
al, 4 

* " * 


S gg. FRY 8 mY m 


= 


= * 2 2 * n n = * 2 nd > * „ K = 4 
a : ——_ _—_ — 4 7 — wy u le * 3 b , ad oe. abt. 
— bs So * „ 7 v $ * EY ax . " Ho +» © 
7 — N by „ — 3 * * * # : # 4 ** * * 0 ».X * 
r 8 r 7 5 2 wv q e - as 
7 1 be} Mes. © Ss b * n 
* < * N 
i To » ; S. 9 »” Q 3 S 


n i. © 


e Welse Pipes i 475 
ſame Extent ot ee in the = Rades, backward. 
to 35. ee 


backward from 29 to 22. And the like of other Numbers. A 
Sher IV. | - The, d el. Rude of Proportion 1 ] 


If; 1015 * Sugar "to 225 "what will 35 coſt? -- 
if. By the Lines, 


2-2, that is, from 10 to 22. 34h, Zet the tlrird Number from 
the Angle 5 d to 3.5, or to 35. Then draw a Line from 10 to- 


the Point 2.2 (here 22 will paſs through, or cut the Line d in 
7.7, ſo the Diſtance 7 to 3. 5 (meaſured upon the Line whereby 


fuſion by a Multiplicity. : N l 

2dly. By the Line of 8 Pig = "If 12. of Sugar coſt. 
251. 4 what will 1 Tun or po coſt? 

Extend the Compaſſes from 12 C. to 25. a, and the ame Bxtent 
reaches from 20 C. to 421. 1 wer.. 

O. 2. H you would know tlie Intereſt of 90 l. bor Tear at — 
Cent. extend the Compaſſes from 100 backward to 6, and the ſame 


3dly. To Extract the Square Root, take half the Diſtance be- 
tween the Square Number given and 1. And 1 third of the Di- 
ſtance from a Cube Number to 1 18 the n taking the 18 
next to f. I 

And now I might end 3 of Kriahmetick; bet before I 
do I ſhall ſhew the making of a Line of Chords of Numbers, and 
a Line of half Tangents, with ſomething of their Uſe, and that 
of equal Parts, which will be a Preparative for thoſe who would 

how to perform Trigonometry Geometrically -. 

The Line of Chords is 90 Degrees (or equal Parts in the fourth 
Part of a Circle) ſet off upon a ſtraight Line, as Fig. 8. Plate A. 
the Degrees (e ) are ſet upon the Diameter (e c 1) Where (e 60) of 
the Cirele, is equal to Radius or the Semi- diameter of that Circle, 
ä IgG. br this tend the Compaſſes 

ow to meaſure any Angle by this Line, ex e 
from e to 60 in the Line (e n), and vith that . — 


Or. to divide; 270 by 35, che Extent from; 20.60 3 wh 


2 8 


6. ſet 10 from the . (which 
rad 10, as if the 1 Vas not there: pon ſet the 22.5. from 1 to 


35=the third Number given, and a Line parallel to that through. 


di is 40) is the value of the 35 b of Sugar. I have done 
this (as Lfaid before) by the ſame paruiet Lines, to prevent Con | 


* 


Extent reaches from 90 to 5.4 l. er I. 5:8: ==the'Anfwer:: ID 


ber ere Fase f and-daferiberthe: A chen take the Di. 


by * 
— 
55 
* 


| | Ame, &c,) as thoſe are transferred upon the Line (e d) — the 


— 1 — 6 — 8 : * OR = —— — 6 * NY 
= Loo: * : * a . _— . fu. 
» + 4 Fre * ä 1 TX de * 1 — 9 1 * md pad * * 
* — IT) F } * * 0 F = 
A 4 , 1 3 > = n 2 
1 beak. 3 AC *X a. — oy Wo. F 
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T be v to make a Line of Numbers. or Lo pins (rommay 


of equal Parts according to the Length you intend your Line of 
_ Parts, and each Part 


vide your equal Parts into 10000. 


Point agreeable to my Line of ou = as 30 taken from that 
Line, and ſet off upon the Line krem 1 to 2 gives the 
eee 9 bir er 0 the Line of Numbers. | 
STAR: S 
15 1 to 3 


ſtance (vo) in your Compaſſes, and apply it to your Line of Chords, 1 
and you'll find it 33 Degrees: That is to ſay, the Line or Leg (5 6 
is diſtant from that g h 33 Degrees or equal Parts of the Circle 


Angle (fe ) or at 5, is found 58 Degrees, and the Sum of thoſ 
two Ang les Sdeducted from i 80 2 the wrt (fg b, or) at g. 
And the Sides of this Triangle are meaſured by applying chen 


— Compalies:torke Line of r 69 Fig. 10. 


called Gunter's Line) 952 
2 Line (1, 10, Plate. A.) is thus made: "Pb, Make's Liv 


Numbers, as here (o, /1900) is divided actually into 100 equal 
pra 0 be divided into ro, makes 1000; 
and if your Line were deſigned to be much ee vou might b 


24. Lay before you a Table of a and from that 
take the Logarithms (omitting the Index) of 2, 3, 4, Gc. to 19, 
the largeſt Diviſions of your Line: As, for 2 1 find the Logaritim 
+ 3010300,” but I take Notice only of the three next places to the 


| x tobe 477 3 e 5 
Then i find 502 Which —— 1 to 4 Gives you 
the Loga- i e .698 | taken from the Line i ta 5 the other 


:rithms of 46 78 of equal Parts, and i 1 tos + unequal 
1 17 845 ſet onthat of Num- i to 5 Parts of 
8 25 bers frem tos the “line f fe 
6 „1 3 1-20 g Number. WW fp 


Then for the Sub-diviſions or ſmaller 8 Parts; 1 proceed 7 


in the very ſame man er ill 1 have fr them all of From 1 (% ing ; 


beginning of the Line of Numbers) As and 


1 
1 
. 

The Loga - 4 — 5 
„ 


n * 
5 F * 
1 * y * N 
* * on \ = - 
4.4 2 2 Fn 3 , 0 
171 1 14 414 1 "& ©... — 55 N "4 £ \ * 
% L ex ET — - " : - 
a 1 
146 en 
.» 4 F: . 


476 Line of equal 


" o 
- . 


to 1.4 On the Line of | 


— * 


Numbers. 
204 Parts, extends W 
230 Ro 
9255 
278 to. 1-4 
22.8 | N „a0 2.1 = 
„ 1 to 2.2, Gc. - 


I have been more particular in-this Affair than has been ſhewed © 
before, becauſe I find moſt Perſons, and ſome even the Inſtru- - | 
ment-makers ignorant, how this very uſeful Line is made origi- _—_ 
nally to any Radius, which depends on the Magnitude of the equal 9 
Parts, . | bh wir, Wks _—_ 
But Note, That the. Line of Numbers conſiſteth of two fuch - So 
Lines, as (1, 10; on Plate A: Fig. 10.) next the Fig. 7. (or Num- — 
bers) and ſo from 0 is numbered 20, 30, &c. to 100 on the 2d 1 
Part, which is made 1 Line with the firſt, and muſt ſo be made bx _ 
we Ait n TIT: - .— 

"ws 13 | an 757: Vis © al refs IN | 1 | 4 3 *q' 
N. To male a Line of equal P arts; * 12550 Sr 9 5 ; 


To make the Line (o, 1000, Fig. 10.) imaginarily divided into - 


0 1.6 


. 


"tt — 4 td rd 
8 
— 
- 
n 


1000 Parts, or actually into 10. 1 0 
iſt. I divide it into 5 with my Compaſſes. en 1 
zdly. I divide each th into 2, which makes the whole into 10. = 
zdly, I divide-1 tenth; Part into 10 (as 0,100); . . _ 


 4thly. I take (o, ioo) between my Compaſſes, and ſetting 1 Foot 
m oO the —— 89 02 a ooh of the next. roth, and 
lo forward divides the whole Line into 100, and each 100 muſt be 
ſuppoſed 10, in taking off the -1000th Parts to make the Line of 
Numbers by, or in other Uſ ess. ek „ 
pe Line of half Tangents,is the Line (cm, Fig. 8.) made by lay- 
nga Ruler to (d), andthe ſeveral Degrees in the Quadrant (e m), 
and is uſed in meaſuring ſuch ſtraight Lines as paſs through the 
Center of a Circle, and do repreſent Circles, though thex appear 
Right Lines, as (c m), (c e), (c d), &c. The Uſe of the Line of 
equal Parts has been fully ſhewn before in meaſuring Right Fes, 


* 


” 
9 * = 
- N # 
_ n 
hed l k oak. : 


2 N 8 
ve "2 2 1 
* 


andi there is nothing more falls within the Compaſs of Lihenl or 
Geometrical 'Arithmetick ; which will be of great Uſe to ſuch as 
intend to F to whom 1 recommend the reading of 
Euclid, lib. 2. 1 ſhall therefore proceed to „ 


« 4 : 
1 * *s 2 F 
TI 1 

* 4 Pe. 3 


4 
FR . 4 


* 5 — 
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„ ðͤ as: 
Inſtrumental Arithmetick. 


Nſtrumental Arithmetick is that Part which is performed by 
Inſtruments, accommodated with Figures or Numbers for thar 
purpoſe. Of this kind, that of Neper's Bones juſtly elaims the 
firſt Conſideration, as being the moſt plain and eaſy Inſtrument 
for all Operations, whether in Multiplication, Diviſion, or Ex- 
tration of Roots. AG, a RT 
A. Deſcription of Neper's Bones, (See Fg. 14 Plate B.) As to 
their Matter, they are ſometimes made of Ivory, and then called 
Bones, ſometimes of Box-wood, and then called Virgulz, or lit- 
tle Rods, for as to their Magnitude and Form, they may be made as 
large as you pleaſe: But the common Sort are each Rod about 
2.5 Inches long, and .32 Inch broad, and are in Figure what 
Geometricians call a Paraltelopipedon, which is a long Square 
ſolid, bounded with 6 Superficies, (or like 7, 8ec Dyes joined 
eine e TT 
The Number of theſe Rods in a Set are 10, that is, the 9 Digits and 
Cypher, beſides the Index- bone which is fixed: to the Box, and 
bach only one Face divided into g equal Parts, whereon the 
Digits are placed as you ſee Fig. 1. Flare B. But tlie other 10 
have 4 Faces each, whereon are placed the 9 Digits at the top, 
aud an Arithmetical Progreſſion of thoſe Digits added as 2, 4, 
6; or 3, 9, 12, &c. And whatever the firſt Figure of any Rod is, 
that e oppoſite Side is the Complement chat makes it up 9. 
And the 10 times 4 Faces or Sides being 40, contain 4 of each of 


* 


the 9 Digits, and their Series's' Arithmetical, and 4 more Faces 
TT... 5 es 7G; ME 67 
How to add the Figures on the Rods. See Fig. 12. Plate A. 

To reduce any Line of Figures on the Rods which and againſt 


any Digit on the Index-face to a true legible Numbers, = 
| : 2 muſt 
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= 
= 
4 +. 0 
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$55 cc cA OA iA4 RT Wok hee; 


Sete — thi fi aN 


| Ke begin at the Right-hand „ Thus 60 add the Digits ganding 


againſt & in the ſet, Ege l, Hlate B., mia Warn 1285 there is nothing to, 


do but to 204 the two hich ftand between the 
lame Slant or Diagonal „rn as 4 2 then 5 and 8 is 13; 


and 50 is e 4 b 42 705 


18 73 dB 10: Tack *1.18 2, and 
that ix Falls 123456789, is found: 7407407 734 


ner: II. "To pd by Neper' b . 


"Queſt. "1, What is che Produtt ol 34729 by 23795 3 3 See ny 


1% Plate A. 
Firſt tabulate the Multi mor, or either Factor, but the la 
is moſt ufual ;) that is, take ſo many Rods out of your Sett,” } =& 


the firſt Figur oh (or thoſe at the Upper End of each Rod) will 


8 bh ur Muleiplicand in order, a5 you ſee done, Fig. 13. of 


"Then looking for the Figures of your Multip lier ſeverally in 
the Index- rod next the Ls you find againſt each its re- 
ive Product in the Multiplicand, as Fig. 13. aforeſaid. ' © 8 
elt. 2. What is che ProK N e by 2341? Ba KI 
In thus Eaampflfle 5 , For 
there being Nißes — e 
„ . 615 — — — 

oppoſite Sides, Katy by t=3040999' | | 


hears ee 6h by 4=12163996 88 A N | 
makes 5 Nines , by 3=9122997 vt 0 RR 
which is one more N 22860819988 Vogtlg be 105 be. 
than is in a Sett of ——— 211 
theſe Rods; there- 2 « 77 1897865g=Prodult. > 
fore, if you baye” 137; 


ſerving the Prod of each Figure you go on) 

Multiplier; 45 7 Nines, 55 wo — "a of 25 

extraordi us in Mu ing 4 there 

and if re wel} another Rod We This third Nine in the art? 

vey I cart eafily fee there would be more (as Figs 15. Plate Al.) 
hich therefore, 1 ſuppoſe, and ſo put down é, and then two 


not another Sett, Yin Fr ay by x 0,7 ob- 


Nines inflead of the one Nine in the Rods; fo When L multiply 


by the 3, 1 find in the Tabulet toward the Right- hand 
3, . 16. ey can r GEN 


3 
5 
1 
2 
"> 
* 
122 "—_— 0 P 
—— — 5 
a” 
1 
: 
: 


; us e 

a 9 more 

orcs. 2 8 C7 Tu?! TD 
"FT — 


| eee, 
5 g there, it would 8 
ank En rar l idee, 


EQ Has E RAe In, 


Roch. 


» Skew. III. Duin by Nep 2 wa 


"What is the Quote of 237 2372491084 e res: 2: 13.4 
An Example of the whole FN , and of what at Help you tate 


= in dixiding fr Rods. Fe "ge 
. 3 > My p 5 . LOBE | tha a Focewe bh only u Fett in -Exidibiring 
_— - the Products of the Piviſor by each Figure put in the . 
wich knowing, you proceed i in all other Reſpolts as in Diviſion not 
Integers, Sect. 5. Chap. 1- e fa firſt Tabulating the Diviſor, at 
then e e the Quote be, you have each Figure multiply d 
the Piviſpr, although 1. haye only placed in the Index- vod the 
| - Figures that Ell in the Quote above, and chat in. the Order they 
= ' happen therein, for the more els ſhewing the Nature. of the 
2 . . Work, and ho it agrees with common Diviſion; ſo that in do- 
iz this Queſtion above, von finding that 227916 is the” next Num-- 
= ber on the Rods to, and leſs than 2397346 fo firſt Part ot the 
1 z 1 Dividend) looki againſt, that in the Index- rod Jou ftad 9; there- 
fore put 9 in TIS Os” and dedutt as in the Example; and che 
_— Rema inder (with brought down to it) is 94309; which tound 
—_ in the Rods, or what. is next Jeſs, 1 obſerve 3 to ſtand againſt it, 
_ which I put in the Quote, and 10 with the reſt as in che 
Example, which is ſo plain, chat it will ſerve for all. I have put 
the Figures of the Quote againſt their reſpective Dividuals, which 
_ added and placed as e n Place, 3h boar 
_ 2 tient required 93.7241. 
8x CT. Tv. The Ofe i —p s W Of Rod in E. 
: WES, 
r  tradhion:of the \Sqware Nut. 
* | 25 80 $4756 GR. B E * 
Ba ate. 
| *Rule.}'Havi: er, the | Number T0058. 1 
Sven, as. taught in intire N 8; by the 
three Points, it appears, there will be made 80 1 l 
ens, end Unite bom I'D a 25. dit et- 
wing. put R Ln 4d 
oc next towards the ' Right- . Fas + 
oo" Index- ol. a find thut apa inſt 45 the _- 
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8 Rc. 2 1 | 8 
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a wy _ WE” n 
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= al 


»-% 4 = 


a 8 FE F I 


nent Square to $ _— 


its. Root 
e anc 


eſs * e 

Having broughta ghtas uſual the next Branch down Kama - 
720 e Rody whoſe uppermoſt Number” is 5 double | 
of the Figure laſt put in that Root (here 350 aud Place the Rod | | 
of Squares to the Right-hand, that (as you ſee Fig. 3. Flas Brin 
the middle Part over 300 then look in the two Rods next che 
Right-hand for 147, next leſs is 139, right x wi which _— 
on the Index-rod Rawls 3 z therefore put 3, 1 the Noot, d de⸗ 13 
dutt 129 from 145, and the Remainder is 18. 9x09 Ci ol —= 

4thly. Having placed the next two Figures (or ut Bititty of 

the Square given). toward the Right-hand of '$ they make 185 
 Thamplace wo eee e Rods of i Tides _—_— 
l whole: 1 2 we th 775 5 8 


2 — 


oot (as you ſee done in F Fe 285% the | 
and fort in the 3 Rods 1 4 fn or Four 1155 pier! 
you find juſt, and towards the Let aul thereof,” on the index. rod 
ads 4 ;. therefore put 4 in the Root, and een you ſee 
remains, and that 234 is the Root x 1 I 5 
baue made much more plain than bas hien done before, by Fig: 3. which , 9 
ſhews the: Poſition: of the Rods upon each Digis put in the Roor, 25 doubt == 
not hut it is e Intelligible. 1 
But Note,” That i the double of the Figure put in the Rat be * 
more than 9, you muſt put two Rods next the Index, which beg mm =__ 
' with the Digits of that double; and three Rods put when the dou- . "__ 
| ble of two places is above 99. Thus, if 9. 15 the firſt in the Root. 
the double is 183 ſo I put two Rods between the Index and 120 — 


FS 
7 e 


a N 7 7 N wth. 1 and g. S0 alſo, if 99 were YZ 
: e two fi 2 N Root, the double is 198; I put therefbre three 1 
' hoes beginning with 1, 9, and 8, between the ndex-rod andthat 4 2 
N of Squares, Ge ; 
L 
a For a farther Exem lifcation'; errrack che Square 2 a BH _ 
oo of Dan * ED 1 
eiae arten git! Herd 
7 2 iges * 
Jo k 2 r * s % i. L Here 
C e k Bd 12 1. = Ul Fj £34" 104 . A*1 Ty 
* | bo £ ke 1 N T4 l + a7 IT A. Ni! 4811.25 þ : 


K. 120 wi ud YT "7% #£; "OY 247 01 155 zue. r * "oy | 970 F * 
the next leſs Square to E 9175 e ere er 
97, and againft it is 9 ii 81 Th 
; od; Rope | 17 | 
55 bow $9 "Fog 4 E n gy 4 Tru! ett; 2 ee = 2 . { bx 0 4 
Aeducking $1, there reſts 188 41 — e 


16, e e r RD Pu 8 6 
N 1653. FRONT 4953: N TE e lo ( 
tool nad ASTOR tt elf: 


Af 1&4 17 1 © 037% ef at 
8 : 1] — R— f ger en SH 
F- 0 4 7 14 * 8 „ 2 ' a L j OE {'f 74 EN yo £4 
hi 8 co 18 e 118476 Fiero 48101 
— N EY | 
$54 


next that fixed, r Se e eee ee ee 5 
3 ä ̃ ‚ ‚ oong o 
5 of. 1 next * 5% tr I 3 AB 
* Right- hand; the top * 


gits will ſtand in "A Dcder, 10 5 19. Plate A. and; in che 6 Pro. 
= Ae you u N find againſt 1504, the next leſs to 165 
8 which 1 in the Root, auck dedu& 1504, there. rel Ty ö 1 
which with the next Period. "makes-1 53. 5 19 
x 344%, Doubling 98 is.196;; which three Rods viliced' BR that 
—_ fixed, and that of” Squares towards the Right, the firſt Figures on 
= the tabulated Rods will ſtand thus, ſee Eg. 20. Plate A, And in 
1 _the Progreſſion thereof lower . you'll find 13769 ; againſt: which. 
1s 7, w uch put in the Root, and the 13769 deducted from 149 35 
=”. there Reſts 11845 munen Branch makes 
119476. * as 
eh. Doubling 987 in the Root, makes 1974 cs tere . 
_ king 6 out of the laſt Tablet, and putting the Rods beginning with 
27 and 4, the top of the ſix Rods will ſtand thus, fee Fig. 21. And 
3 in the Progreflion lower you'll find on ths? 5 Rods next the 
—  KRight-hand USPS, "Rn which towards the Left-hand- upon 
1 wied fixed: 3 So there Reſts n and che N is 


re 


L 


SFR FRA . 


1 $1 The 2 Ney 
8 G'Ts 0 + ones in E He | 
"= - x08 Wie V. z | 
\ * 8 r N 0 = 1 11 * Cube f 001. 
* U 


_ | The Rods make this (which 3 is ruchoeiad tdi — — 
8 very eaſy, ſo ſoon as you know how to place * Virgulæ, whi 
2 =.” 10. therefore illuſtrate by an Examp 3 of their Poſition at eve- 
| B * igure put in the — av 3 1 0 done in the a n of the 
4 W r e Rods. 99 


Te Cube N . 1 * wt * 7 
ube Number given m pr or Extraction 
poin ting over the 9 5 and every third afterwards, as is 45 


Roots 0 f'Vulga r intire Numbers, Ce: 2 1 
der ee e Fas ö 


88s! 


e ern Fe che Rohr Rad bY" Pliicig Js 
5 next the AMEN * for looking an hs 155 — 2 18 
era en N next the d 228 leis to be 125 = 


2 en ee 
1230 Yii* Ob vant ut 5 
bog E Ebene e (567+ NV This 8 Ji e * j 0 : 
bi i ao kl A1 iin 
| BRH 20.4 $0245 ods apr <= 
And ache againſt tha PP DTS on the fixed Rod, which $- = 
therefore put in the Root, and fubfiraBting 125 from 182, there 1 
Reſts 57. To which bringing down. .the next Poine or RR, = 
1. makes 57284. 1 e | e INES VIE 
"BR 4526 + nt of G rats Mens. 1 ie ce dy ae | 


\ - - „ 2 
128 1 * - . 2 Y £ l « * — 


» ? >» 4 . | 4 : 
: : y . 7 * — * * - - : ” 4 
18. 4 1 6 „ . 41 1 4 , l 7 - „ 3», r * 
* - hy +. 4 ua o _ 8 140 
4 . "= 
1 * 4 = * „ 5 4 * * PX * Ku 9 . a * * : E 


aro! that: D a «7 27 * 


5 1 
* dz . "7's 2 | FT TIC 4 
1 1 4 . E734 3 


4 


1 704 © LINEN 1 "tp Ik WAS & por e oo MaAWA. 4 
al * 800A, 23:15 pirate bg AST modiiwu ob urn 
Then for a Div iſor to divide the $7284: Take treble heSq 

of the eee 5 ſee Hg. 23. Plate A. 

having tabulated that, and the R oF Cubes, as you ſee, I 

— — — the next leſs to be taken, againſt 9 

in the Index is 6 Which I put in the Roo: To which 452161 — 4 

540 (which. is the Square of 6 in the Root multiplied in tres AJ 

times the J there) and the Sum is N 1 * Sei 

from the Dividend ene 3 nn le. I wg, 


coun 52 eee Nr | 4 . 5 
8 Nl 
4 
Kot | I We. asm iT r 
dee rs 9 . „„ Ca NS 1 
f 11 . oft Ih; 9 ot : {6 . 15 ne k 4 Ionen 4 


433 [11427 | 1 


4 12 4% IZU 5%; 9 CEE a 5 2 be ** l * * ban N | | 2 i 
5 9145 a 2 N 5 Th 4; 365. eee 0 5 Pts: * . Wt 3 
Aud it makes the 8 idend 6668629; and frebls the Squire _- = 

of the Root 56) make 9408 (a Diviſor) which Tabulated with _ 
the Rod. of Cubes, as you ſee Eg. 24. Plate A. I look upon the 1 
N oy find e to pe wert leſs Number than the 1 


. Nec nde e 7 £2167; e 6668628 ; 


ei 1 e 
HR Ron [by the 
| multi t 90 qua 5 o 
| by the Sa . which * =D e 2 

- 6668628,3nd the Remainder is 365, 3 to which, if you deſire 
cimal Place: Nee may. put three Share towards The Right, and 
10 ſo-pre as brian have made this, 7 ſo demonſtrativ 
0 t 1 ſhall need to give no more, for by the e very {ſame Method 

bon do any other. | 
Wote, That in the Diviſion (by 75 ) the next of all on the Rods, 1 
and leſs than the Dividend 57284 18 52843, againſt which ſtands C 


on the Index, but then had you put 7 in the Root inſtead of 6, 
vou would have found a Number too great to be deduſbed from 
Hef Dividend or Reſolvend 57284; and enn L take ſtill 
; the nent leſs Number which ok FRY Ste 5 

24 Note, That the 540 and the $232 are placed 1 Degree to- 
wards the Left-hand, becauſe they OY fall ſo if put under 

the Tens Places of the Cube of the laſt Figure put i in e, 

as is done in the common way of Extrad ion. 

Worte alſo, That if you have not the Rods of Squares and Cubes, 
you may do without, either by placing in the Room a Rod, 
See der, the fame: wit ch. chat which fall in e 
7 vou ma goa 1p igures on Rods tos 
Wardlthe 7 = tory f che Divideml): or by: 7 
tuen (ſor preſent — of Paper, according to the many: E 

Fee g. wen of them, till vou ger the Rods of 1 n 


a _—_ ; 4 gin, . 00 A may "$35 73. 20 TRIO Sr 3 Pr. mo © 0 


2 1 dre ei een it 
R. I. Nba md 2 ok av of the Diego 
2 Tuſtrument, (See Plate BY * 


5 "Aki Inſtrument was by me contrived chiefly-for Reduction of 
' Money, Weight, or Meaſure into Decimals , or for finding with 
"Baſes and 8 1 the Value of thoſe fractions, and for Multi — 
tion, Diviſion, and Evolution. It is marked on Plate B. wi 
3. and conſiſteth of ſeven Concentrick Cireles ({befides the — 
| outermoſt, which are Lines of Numbers) as 
1, The outwurd or largeſt. Circle {fave two) is of : equal Parts, 
to which all the; reſt that are. leſſer Circles refer in their Uſe; it 
is firſt divided into 1o.Parts, each of which being ſubdivided into | 
n 10⁰ Parts 3 andeach 100 LOS divided into 10 gy TW. 


E nn ö , EDT "TI TT ATI a __— e . : 
"7 LG is + "= _ . * 9 
N "INE" 0 * wo” b 5 . * 


* "yp 8 2 
— — CY po 


woy are hah a. 2 =; 

the Piageret Line : (4900, 72 9 7 Fj: W ole: Gicle _ 7 

en Parts. Sac Lamp 105 Bind in hat Circle 
27 8 4 3 
Jada | 


Wal as: 
A I 3 e 
5 FN 
ing 1 [. *divided on 20 5. each 18h in 727 Pente 


© Ss 


* ke le is,of.. 


Ad. 22-4+-.look for, TY hd in the Ambit of the 82 5 5 then - 
from 1 7155 telling upwards, 2 8e Farthin mg lo'he.Dy 

33 Lhe next iwer Circle 1 Ae the thirTfrom thoſe” 
bers) is of Beer M dure eing rel e tit; 8. W. 


each Firkin into Gallons, and each Gallon. into Quarts and 


as you ſee. 
4. be next inward is a Barrel of Ale divided into. Firkins, 
dle ne eagh-3Gallons, and Thoſe again mY Quarts a: 155 


The fifth che e inwa from thoſe of To rithms 
Pound 5 el es 1c Ounces, aul wle each 
img ume lg; 4 - IT * I 
6. The red Cools is 1 es ny bene divided - 
into four Quarters, and each Quarter into 485. A. 

The innermoſt Circle is Fogt, Meafure, beigg f Poe (Aired 
into 2 Inches, and each Inch into. 4 rh Dia Abad ba. 
Aud all theſe! Diviſions and Subdiyifions afe AR bee 4 
not imagined only as ſome Scales ar, which are 155 of No - 
Vie. And any Quantity in the ſeven inner Circles is 1 0 

to by the ſame Rule as ee for the two firſt ; 4 
Numbers, onby ini thefe there N Di iagona ly, Fhery Form: 58 == _. = 
nech of; them, the Parts being ſufhcient pets — 

8. The'-two.-outermoſt eke are HA, 05 Wee bers, while. | = 
ies follow after 10th. r a ri at. a = 


_ Reduftion of Decimals Bok Gents CR 


. 1 What Decimal o a Pound is 135. Cl. 267 

| 225 ie 
Fi. J ond Circle, and tit willcut in the Diagonal Ci rele 676, which 
wo is the Anſwer. : 

| 2 2-] What is the Value of $26 125125 4 of a Pound Sterling x 
iq Lay a Rulex to the Center, o $76, and half in the 
; it Diagonal 1 equil.Parts) and youll firk ir to cut in the 
15 3 eee 1 mn a Ants TI; reh 3. ; 


* 


277 +. Sooobedibes 


> 


=_  - 1 150 a Ruler to the Cente ter, and the g given Quantity in the 


2 1 gi 1 War, Decal of « Barrelof on. 
t a Piet > | | 
1 5 e the Cer a0 the nantity „ 


n 61 4 


N . 5 6 els Jas, Gard er a e * 


| K Lay A Ruler from the Center to "the Quantity given in 
is Circle * Ale Meaſure, SG will give in the Circle of Beer 
Meaſure 3 Firkins, 6'Gallons uarts Beer. And in like manner 
"Beer is reduced e e EE 
by: Queſt. G. ] What Decimal of a Pound is 13 Ounces 11 — 
© Rule. J Lay a Ruler from the Center to 1 3 Ounces and 11 Drams, 
ane it will cut in the Dk agonal Circle 855. 
_ © "Oneſk. 7. What is the Value of. 876 543 of Pound Averdupois? 
'... Rule.], By laying a Ruler to the Center, and the Decimal given, 
it will ew the Value in the fifth Circle from thoſe of Numbers 
1 to be 14 Ounces and near half a Dri deen ba: nf on 
97 545 8J What Decimal of 4 hundred Weight is 2 Quarters 


ſixth Circle, gh”. it will cut in the Diagonal Circle. 687 or 2 
Queſt. o.] What is the Value of $76543 of an hnadred Weight? 
Rule. ] Laying a Ruler as in the 7 1 IC, it with cut in the 


6th Circle 3 Quarters 14 Pound, * 
Queſt. 10. ] What Decimal of a Boot 10lnches. 3 Quarters? 


Rule. Laying a Ruler to the Center, and the Quantity given 
2 oy Circle, it will cut in che . vo Parts 0 r viſibly 
{+895 aud more. [A101 11 2Þ B Ys 
And a Line of Numbers being Aelibentel without the largeſt 
or diagonal Circle (as by Rules given for drawing that Line, iet- 
ting the Parts off from the Center) and anothet to turn round 
within it; vou may them do moſt Queſtions in me 
Diviſion, and Exträckion of Roots very accurately, as by Rules 


e 5 — e e e 


neient 
me ha 
Wſiens 4 
Plato, 


* 
— 


* 


s *< 
- ad - 
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Seft. 4 of, Chap. 8. i. e. If 12 of Sugar coſt i250 what —_— 
wil Tun colt 2. wg; an Vel KS 197 34 81 1 a 4317. £27 | | 

Turn 12.in the jet Circle, to 29 in the outen Circle z and then 
againſt 25-2 in the inner, Will ftand 42 in the outer. 


Or in Caſe you have only a Cut of this Inſtrument paſted on a 
ſtrong Board that will not warp ; you may do theſe Queſtions by 1 
the Compaſſes, and one of the Lines (or the outmoſt Circle) as if | N 
20 require 30; what will 50 require? In the ſecond, half Circle, =_— 
the Extent of a' Pair of Compaſſes. from 20 to 30, will extend 


- 


from 50 to 75, the fourth Proportional or Anſwer. 
The compound Intereſt of any Sum for Years, is found by the 
two Lines of Numbers: As that of 1,650 for five Years at 3 per 
Cent. the fifth Power of 1.05 is the Amount of J. 1 for five: Years, 
which multiplied by 1,550 gives J. 829: 11 ;—the Anſwer : For 
; 15 Eo.» wh 24 Fa or tenat wi; 14: a 
Turn 1 in the inner Cir-C 1.05 JIn. the inner ( 1.1...) 1n the outer 
cle, to 1.05 in the outer JI. 1 Circle ſtands 1. 16 Circles. 
Circle, then againſt Y. 160 Nr chan 17475 
. 1.223 (1.280 the Amount 


55 eie / 7 3 GIIIDE £ 

And turning 1 in the inner Circle, to 1.28 in the inmermoſ Cir- 
cle; againſt 6 50 (the Principal) in the inner Circle, you will 
ind $294. in the outer Circle, the Amount require. 

Many other Queſtions might be propoſed, and Uſes ſnewnu of 
this Inſtrument; but I leave it to the Reader to fing out, fs +>) 
wn accord, to exerciſe his Fart. 
| T5 SEQ? Q YEW, 20 40007753: - 


THEY NOT) ** + 4 f 
The End of Inſtrumental Arithmetick  '* © 
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e : 
$295 5 + 9 — 
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. 026 Sas 144 


nnn. 
* 
* * 


# * 
= v , * 2 7 1 * 1 
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* 
T "* 1 5 #IS 7 FTE F 
A F 1 « * 1 * | 8 + A . * , . þ Ab , «a wy 4 þ * T0 Vi 
bly 1 IJ Cy T 53 322% r 1 .. 7 na M 244 2259 4 : 
1 3 : 8 ö 5 -brazcal Arit þ aa 12 Y „ = 
. * L 41 10 55 — + * . * . ic — 9 Fo * * 1 14 PR » 4 4 {3 
, , : ; 3 F . { # & | is 


BC. nr af a9; boy iow ongtiys TItinbornimon bus vasrrd 
ſet⸗ AD a Word derived from the Arabic Al- 
und Wl . iabr, makes it probable, that the Arabs were the moſt 
jon, reient Profeſſors, and great Proficients in this Art. Although 
les Ine have aſcribed the firſt Invention to the Chineſe, Indians, or 
u in Mans; ſome to the Grecians, and that it was firſt propagated 
. + I Plato, though it was kept 2 e from the Principle, that 


7 * \ 
; F o 
3 | 
3 
_ * 
1 ah 


* 


Cab to. 


the Dirolgiag ns Truth was profcing of of * "I "a Treatiſe of 
this Art is faid to be wrote extant in Latin and 
Gyeek ; but the firſt European A *s 7 probably, Eucas de 
Burgo, a Fryar,' who publiſh'd a Book of this abjelt in Halian, 
printed at Perce, 20 4 4. yet Scip boy Cardan, and others about 
their time firſt thewed owed the Solunion of Cubical Equations. The 
famous Viet a was the Inventor of Serious Algebra about 1 500. 
which was by Ougbrred; and the Methods of ſolvi ving 
Quadraticks, by Changing the ſecond Term, and by Compleating 
2 ebe Square, were with many other excellent Improvements, in- 
dy the celebrated Harriot, who was contemporary with 
2 et: flouriſhed about the Year 1630. And ſo much may 
ce for the Invention and Improvement of this great Art. | 
UI. Some define Algebra to be, The Art of Reſtitution and Compari- 
ſen. It is ne called, The Analitich, or the Art of Enquiring 
unt the fundamental Nature and Reaſon of Propo ions, and of compoſag 
' and 1 ving Equations, and diſcovering Canons and Theorems accordingly. 
Algebra is either Numeral or Literal ; the former, whena 
Is ſolved by the Numbers themſelves; and Literal; when 
done by Symbols, 3 or Species, repreſenting the N umbers 
What 1 have propoſed for this rl Seftion, 1 thatigive the) 
1 t ve or ion, ve ker 
der in this Rag 4 1 | 
1. Shew him the Charafters and Signs uſed in Algebra: | | 
2. Say what is neceſſary of the Nen or Letters, 38 
ing Numbers in this Caſe. _ 
3. Of the Notation, Numeration, or way of reading Compound 
ec Quantity. ..... 
4. Of the Definitions and Explanations of Ferms peculiar to, 
nk uſed in Algebra. Pri gh 


IV. The Learned Algebriſts,- for the more commodious and ex- 


peditious Way of Procefs in Yolvirg Problems, have yery. wiſely 
agreed upon der 2 whereby Quantities, or the Powers 
EET ok eſſed and - Soda, pond {oo 
| fy confuted, cally explan which woul Fe, inconve - 


alt Wordsat e 


1. 


2 


1 


1 


995 


F 
1 
J Was T e h ho 
2 = [ere 0 eel, 
x |” Multiplydby | ' 
| + Tmaſpaſed da be Lat Seis 4 Hg. 38 Salis 
„eee, 37 | ormmter, 
4 A . | 4 | II. z 3 1 
| © e 194 3 | 
ö | Bt mite 
| L (or 3) fer than, | 246. As. 
4 b | | 7 
7 (or (-) reater than „ 302 
| e | „ 
2 „* 12 | ac . 8 2 IgE 24 
, Ws more „eien k 2533 $75 
% tionals.) '1 OK | 
8 Continual Geo- | 8 | 
+ |{manalPopar þ| 64 l. 1 
* V tionals. es oY + | US 
| I | The Square Root of b. Voz. | 
„ eee, eee, eee 
+ . | 4 | — - — 
4 7 The Biquadrat Root off , | Abh. : 
| - hy "= of the 7 Fray 15 1 
| ower Fbbbbb h. 8 | 
, 1 farſolid Root. J rat. 24382: for | 
aa (or 4a) ny oy 44. 2 
4 2 4 The Mie Gabe Or 2 | Pig" | — J 
ly 444 (or 4) | The hi 7. — of a Sata | 216, 
rs e 5th Power, or | 
is (or 2 furfolid of a _ * CINVG: 3 | 
e- 5 — — — — 


* Other Charatters leſs uſed are; Pr uſed. } in PAN Pig 4 is 


Multiplied in the Square Root of 

| 1 L) Right — 
(2) Equilateral, (G.) Involution, obviating 
2 18 (quazed ; and (w) 1105 (or that the Root is Bax 1. 


() Square. (<<) Angle. 
that 
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* 
1 - 
; «fat * "» 
——— =D , 
d 
| | 


do p. 


e in Algebra; are=etters, which are 


pe in an Operation to repreſent the Nuinbers given in any 


Queſtion; and theſe are commonly Conſonants, as b, e, d, &c. 


But the Letters put in an Operation by Algebra to ſtand for the 
unknown Num 5 (or thoſe ſought for) are uſually Vowels. And 


is way in the e but with thoſe 
| Limitations which 1 think are very 


1. Eſhall put ſuch Conſonants to 1 RI 25 the "IRE Numbers 


I mall 6bferve 


as are moſt expreſſive of the Things to which thoſe Numbers re- 


* late ; and the like for, unknown, or if there 3 is but pa unknown 
) 


he = 


LO 


Note, Which) p \ thou it bath no | Sian 1e e 18 ad the-like 
is always to be obſerved) ſuppoſed to have +3 as being always 
| Afﬀirmative. 8 

2. Sueh Quantities as are connected with the Negative Sign (—) 
as a—b—c, are to be Read thus; a, leſs b, leſs c. And as in 
the firſt Exam any, the Numbers ſignified by b, e, and d, are to 
be added together to make the Number repreſented by p: So in 
this ſecond Example, either the Sum of the Numbers repreſented 
by b and c, are to be deducted from a, or elſe h and c taken from 4 


— 


. Re. from 4, and then c from the Remainder. 


pole bc- d tp; that is, the Number cepteſinred by 

d, being Mledufted from the Sum of thoſe repreſented by b and c; 

che Remainder is equal to the Difference between the Numbers 
repreſented by p, and that unknown Number by. 4. 

Note, That ſuch Quantities as have no Numbers ſtanding to the 


Leſt-hand, are ſuppoſed to have a Unit or 1; thus b is 10, c is 


16, Cc. 
Ine tal ta: Here the Difference between p and 4, is to 
be dedutted Fa the Remainder, when b more d is taken from by 


for 'tis Read, e leſs h more (4) leſs the Difference between p aud 505 ; 


* 


A hap. 10. 


© | bk, + 


ud, = 


c 
. r 7 of ds Lat Cd 


fe) to e — Difference is ne- 


25. * "Such 3 as have the Sign x between them, are com- 
only expreſſed without it, and the Letters put as in a Word; 
thus ab, is, 4 multiplied in 65 or ab; cxbxp, is g multiplied in 
and that Product in p, but is moſtly put thus us (bp) and bx in, b 
is bb, cxexgxd is ccdd, or c ſquared in d ſquar 
Or an ubur is am c byr, that is the Produtt of b, . and r | 
added to the Difference between à and co | 
4. So all Quantities having the Sign, (>) may be, and are Ma) 
commonly expreſſed by way of Fraction, the Quantity, to be di- 
vided. being placed over the other thus, n will ſtand | 
=, ;. e. a leſs (b) divided by c more p. | 
5. Surd Quantities. are expreſſed with their proper Marks be- 
fore them, as g= is the Square Root of the Remainder, when 


4 is dedutted: from g. So alſo er is the Cube Root of 

the Remainder, re r is deducted from the Sum of p and 3. 

Laſtly, Ae which is the Biquadrat Root of the Sum when 
G5 is taken from b, and thas Remainiler added to the a 4; 


ivided by q. 77 To n | M 
) Bur ſums Examples admit of a double" Enrendre! FER | 
0 As under the ſecond of this 6th Head, wherein HA. If it 
n were not for the Line over b and a, inſtead of deduCting b+d from 
d c, h would only be ſhewed to be leduſted from the Sum of c and d. 
P 2-0 alſo in the 4th above, if there were a Line over b—c+; 


it would ſtand thus 4 bp, which without the Line oy 


y ſing do, b==20, gs, and 00 9 be but 2; whereas ws. 
the Line tis 238, for 


+ % 

* | 4b 20 77 Bat (with the Like)” % 

h PTL | | 18 22 | Leſs (b) ** 2 
4 And that divided by c+p=10 Divided by c+p 5 


Which deducted i 1s =38: | 


to ſo there is 36 difference. keel to the 5th Example above, 
CS there is nothing more frequent in ſolving Quadratick Equations, 

. than ye Occaſion in the Canon or Auer to ule Lines to d | 
for jp: | | Ringuiſh. 


Ringuilh? Whit _ are to 1 oats 8 . = 
which are not, as a=4a/bc+ pm=d ; that is, (a) is equal to the Re- 
mainder, when 1 25 18 ren from the Square Root of the 8 


of ( 55 a ite I * v3 


e Numbers to which Equa- 


tion diſcoyer, from the —.— Wh N at 


the Value of (), and fo you muſt M 15 1, 10640 DE 
| unfold any Canon of Species. ©, =, -  Prodult=;8 
But had not the Line been drawn | "Mare — | 
over be p, it would have ſhewed 3 
that the Root is to be extracted of Sum 64 


"he . which would give too | Square Root of which is 8 


7. In the new Notation - is often rend : 2 


I 4 is 4 4 
B FF 77 Cc. And is Read one divided by 4; 1 divi- 
ded by 4 eee a Cubed, __ + 

Alt 24, La is the 7th Power of 4, plus, the Sth Power 
of þ. And 2 is wrote , &c. „b 1 is +Wx4aFb * 


7+b 
that is, 1 divided by a more h; and the th Power of 4 more the 
-7th Power of b 5 in 1 divided by a more b. 


Likewiſe 2b, 5, &c. is in the new Notation „ 65 ＋ , &c. 
that is, i divided by the Square of 4 multiplied in 55 one divided 
4 £642; eee in b ſquared. 

And 5 Sb A x a+b * ; 5, e. the furſolid of a, 
"moe that of b, divided by 6 more b; ere alfo 1 
l IT Or rather , 


VII. An Alphabetical Ex lanation and Definition of _—_ Terms 


uſed in Algebra, which the Reader _ have Recourſe to as he 
finds Occaſion; for having welt underſtood what is above in this 


Section, he may paſs this Head, and pn oceed to Addition, &c. 
Abſotute Quantity, or Abſolute Number. ] Is ſuch a known one as 


poſſeſſeth one Side 'of an Equation, as v+cu==b, here b is the Ab- 
ſolute Quantity, whoſe Value is known, and is free from any De- 

dance or Power of any other. Or it is one marked wi the 
Sign Fo Oy to Negative marked =. 


7 * g * = * 919 Ek ; 0 
; 4 ” + 2 ” 6% = 
- 
5 * 
* * a 2 3 n 
* 4 7 
8 P . * x _ 
.. 4 el f azcal : Arn hmetick W_ g | Sr 
F3: | x F \ 2 . 1 
* | | | | 1 4 * 
— * 
> 4 p 48 4 


© Aﬀfrmative Nein Such as have either no Sf e them, 


the laſt, 


Wen handled. 


hm. J The Parts of le Arithmetick, as Name, 
pr > Subſtralt ion, &c. ang 


. Arithmetick of Iofinites.] The n infinite Series, or converg-. 
Equation, (which 


Series. 
etted Equations.] When in a 
. — 10. 3 — 18 in 1 Term, 
and its Square in another. - 


Avalogies.]' The fame as Proportions, as the Analogy-of theſe 
four Quantities, 4. :: c. d, &c. and. becauſe. the Reftangle of 
the two Extreams is to that of the means; therefore — hed 


the Analogy being converted to an Equation. 

; oximation.] See Comverging Series. 

Arithmetick of Negatives. See Negative under x. 

Binomial” Quantities or Roots.] Thoſe conſiſtiug of two Names, 

Terms, or Members, cometied together by. the. Sign + as 

u+ 

Coefficients] Thoſe Numbers or known Quantities in a Quadra- 

tick, Cc. Equation, which are (in the ſecond Term commonly) 

multiplied in the Root of the firſt or unknown Quantity, as 

vn zb, here 26 is the Coefficient : And Note, That where there 

is no Number nor Quantity multiplied in the Root in the ſecomi 
Term, then 1 or a Unit is the Coefficient, as nenn, 

See leating the Square. 

, how nd Onantieies.] Are ſuch as are either the Product, Sum, 

4+ Hi of two or more ſingle Quantities : Thus ( is a 


—— 0agi of A and p, 2d, or'.u-—d, the Sum or 


Difference of o Quantities » and +: 

 Compleating a Rey This is to Square half the Coefficient : 
As ſuppoſe two Members of a Square dfb be given; to find 
what Quantity muſt beput to complexr the Square, is to ſquare 


half the Coefficient or 2, which Square 15 ſo that 4 le L 
is ern ge Square: For Proof of which you may multiply. 
1 (which is the Root of that Square) in itſelf. And if this 


. Quadratick Equation, this Square of half the ee 


* 


or are marked with +; 10441 are both Affirmative Quantities, as 
en 1s the Operations in the ſeveral. Parts of Algebra 


d, . K 
2 8 — 
* g * A * 
» 4 : - . 


* * 


pe” ab 2 "* ; 2 ” | , M * * | i 

oY - . 0 1 | ih + 14 8 8 A 2 5 * T 5 8 | = 

muſt bold to both Parts of the Equation, as admit un- br; 

half the 3 being ſquared and added, will make it 
* | by + 5 0” ad. 


bb my 
uy: Fs” OTE pa F< 11.06; ace ef e tt 
= - Compoſing an Equation.) Is the way of proceeding (to reſolve Pro- 
= blems) till we make ſome Quantities in the Queſtion equal to ſome 


others; (ſee Reſolution En As if I were asked, what 
Number that is which being multiplied by 7, and that Product 
divided by 3, the Quotient will make 1000, abating half the 
Ma Number ſought? Here, to compoſe this Equation, I put » for the 
unknown Number, or that ſought; then 7 times that is u; that 
dre by 3, makes 2. Then puteng zepte 1006, this E 
quation is compoſed from the Nature of the Queſtion, viz. mb, 
(See this Equation reſolved under the word Reſolution.) And 
= where the Quantities in the Propoſition,or Problem can be reduced 
naturally into Analogy, then that Analogy is reduced, or an 
= Equation compoſed from it: See Analogy. . 4 1 
= 2 8 of an Equation. J Is to demonſtrate Geonietrically the 
F Truth of the Equation, and Canon, from Lines or Geometrical 
Figures laid down for that N as Simple and Quadratick 
— from the Sides of Triangles and Arks of Circles; and Cubical 
=  -fromthe Parabola and Circle, &c. „ 
LT Converſion of Equations. ] Is roper ly the converting of an Equa- 
t.iuon intò that which is not ſo, i. e. into Analogy, as if ad abe; 
3 then it follows, that as the Quantity @ is to c or b, ſo is the 
- 1 other of them to d, viz. 4. b:: c. d. See Analogy, of which Ex- 
a mple this is the Converſe, and they ought both to be remembred. 
But ſome call this following, and the like a Converſion, (but I call 
it Reduction by Multiplication, of which more under Reduction 
of Equations,) Vit. cdp, this by multiplying each Member 
by the Denominator (7), gives #+cdx==pr, &c. of any other. 
Converging Series.] Lines converge, when two right ones pro- 
ceed nearer and nearer to each other, till they meet in a Point 
where they make an Angle: So in Numbers, it is the orderly ap- 
proaching nearer and nearer to the Truth (as to the Root of a ſurd 
Number or Quantity) by the common Rules. Examples hereof, ſee 
Section the 13th following: Note, Sometimes this Method of Proceſs 
is called alfo Arithmetick of Infinites, Infinite Series, and 


Approxiniation. 2 
Contrattion.] be 
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. Contrattion.] This in Algebra is to leave out all re 


perfluous Terms, or ſingle Quantities; 2s, 4aþ=3c + jw 


714+3Þ=d=3p; ſecondly, +3p and —3p deſtroy each other: So 
there.reſts but 9 A of the 1 . 


„ 8. 47 0: Ss. 
Canon. ] As it relates to Tyigonometry, is the Rule or Proportion 
by which an Angle or Side of a & is found; the Tables of Arti- 
ficial Numbers (Logarithms, Sigus, and Tangents) are ſometimes MB 
called Canons; but in Algebra it is a: reſolved, Equation, being tlie 
Reſult of an Operation, and is the Value of ſome unknown Quan- | by 
tity in known Species, or Numbers, which being wrote down in 
Words, contains a plain General Rule for the Solution of any Que- 
ſtion 57 like Nature; which is one of the great Excellencies of 
Alsebra....' n eee Y IP 
8 ick, Powers. ] Algebraick Powers of Number or Quantity; for 
the firſt, ſee Chap. 1. Selk. 1. of this Treatiſe, whence it fo los, 
that the Powers of any Quantity will ſtaud thus, x=a Root; v*= 
the Square or ſecond Power; urg the Cube or third Power; h 


the Biquadrat or fourth Power of z, &c. See Extraction of Roots 
r Enna ge ho mat IS 
Cubick Equatiens:] Vide Set: 12. of this Chapter. 
Depreſſion. . This Word is uſed in the Solution of Cubick „ 
Equations, where the Equation is depreſſed or reduced from one 
of the third Dimenſion to azQuadratick ; that being one of the 
ways of reſolving Cubical. Equations: Or Depreſſion is the Re- 
ducing.of an Equation by Diviſion ;- as pan Edu ds by divi- 
ling by p44; that Equation is reduced to =", firftexpunging 
or caſting out (2), becauſe found in each Member or Term of the 
Equation: See this Chapter, Sect. 5. 1 W 
Diſcrete Proportional. ] Are Numbers or Quantities, where there 
ie the ſame Proportion between the third and fourth, as between 
the firſt and ſecond; but not the ſame between the ſecond and 
third, as in u. b:: h. |, there — the ſame Analogy between b and &, 
>" m m | as 


1 
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1s bet 
alſo called Daune Proportion ; in Number 3. 7: 12, 28. 
Dim In Equations,” where the firſt Term is virus, wut 
is one of 4 Dimenſiois ; nu is an Echntion of 3 Dimenſions; * 
of 2, Cc. u being unknown. 
N Equation J An Equation in. Algebra is, when one or ſeveral 
| known or unknown Quantities are made equal to other Quantities 
upon a due and regular Proceſs of Compoſin fog, 17, (foe that Word,) as 
if „fun, that is, u more © leſs d Is equa) tor multiphed 
in taz, which E uation is reſolved as 2 Reſolurion; ſee alſo 
Simple, Guadratick, Cubical, and Lateral Equations i in this part. | 
Evolution. Is marked , (or the Extraction of a Root,) and 
tells us, that the Number or Quantity before which it ſtands, is 
1 Square Root of ſome other Step referred to in an en 
© Exponents.] Are' chose ſmaJl' Figures ptced almoſt over any 
Quantity, to ſhew (or expound) what Power of the ſaid Quantity 
is exprefſed. See Coffick Powers above. And 
-, Exponential Quantities.) Is a Term in Fluxions, theſe being fuch 
Quantities, Fe Exponents are variable or flowing Quantities. 
Fluxions.] Are defined to be the Doctrine, or Algorithm of the 
iniinitely Increment or Decrement of variable and indeter- 
minate antities : For the beft Ts we have of Ge 
. a Lane, is by the Motion of a Point; of a Surface by the Motion 
of a Line; and of a Solid by the Motion of a Superficies : Now 
as this Increaſe of a Figure by Local Motion, is termed a flowing 
Quantity, fo the Velocity of that Increaſe of the flowing Qt 
is called a Fluxion ; and is diftinguiſh'd from the Character or Sym- 
bol of the flowing Quantity by a Point over it, &c. which is a 
Find of Artificial Algebra, but is wrought by Rules peculiar to it 
If, being a late Invention and a great Improvement. 
wing Quantities. ] See Fluxions above. 

Bali IJ In Geometry Points Lines and Superficies generate 
as under the word -Flzxion , or in Arithmetick, what is produced 
by Multi plication or Involution. i is a generated Number or Quantity 
in Algebra. 


 Homogeneal.] Is of the ſame kind : So ſuch furd Roots as have 
the ame n Sign are Homageneal, as wvab, Vi er vcd, 


ie; le va, &c. See this Word in the Introduffion, Seb. r. 
: 1 | Homologous.] 
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| Tens Bp Chap. 3 10. 


ber the ke berween “ and þ, Jo that tis 


ie 


| Sls? In a Proportion of four Quantities. 193 e. d. 
the two Antecedents and e are Homalqgons, As arę the two 

92 brand , &c. and 2 is Hamologoys to , as ta d. 
FHleteregeneal 1 (Of different kind 3) So Surg Xe Hataregavenl when 


their radical Signs are not the fame; as be; 16, Vir Kc. 
Infinite Series. eee Series above, and Chap. 10. l 
ing, Seft. 13. 

| Ipvolution.]\ Is marked ., and ſhews that the Quantity before 


which it ſtands is the "Moy of ſome. other WA, is referred to; 
the Contrary to Evolutiog.. 


Tneffable Quantities. ] Surds, whole Roots can only be expreſſed 
by the proper radical Signs. Gi 

„ Quantities. ] The fame as meſffable, laſt above/ / 

1 Equariona. ] Simple Equations, which have but one 


"* S Thoſi antities in chr⸗ which have 
Sign, ae 3 'd — oY 22 29 
Lite Quant it ies. ] Such as have the lame Symbols or 2 
12 14bcd, 2bcd, &c. there being the fame Number of 


„ and Anm 18 a Term uſed ee, kf is Me- 
thod whereby Problems are reſolved, which require the greateſt 
or leaſt Quantity attainable in that Caſe ; it is a fable , prom 
naturally ; and therefore to determine to 2 Maximum,or 
in my flowing Quantity, is to make it a permanent Quantity. — 

Members of an 2 J Thoſe Quautities contained 23 
every Sign, as 4b+du—ecpzr ; here ab, du, cp, and r, are 6 aur - 
Members or Terms of this Equation. | 

Maments.] A Term in Fluxious according to ſome ; being ſuch 
Parts af Quantity as are in a continual {voi either 45 or 
increaſing: Or rather, pate are the beginning (of the gene- 
ite rating Principle) of Ma and are ene no * 
5 tude 1 — mall. 

| Adultinomial. ] Polynomial. - 
"8 32 ative 88 See 2 wy Fi. Article (or Head), among 
A 7 . 
1 3 Ks the — — of Negatives. J Is that kind wherein 
Negative Numbers or Quantities are employed, ** pre 3 
k. 1. by this mark () before them. 


— — — — 


0u5-] «a? M m m 2 The 


1 The . is no more than only adding the Words ad 
than nothing ] to what is wrote down; as _ or J. is read, 4 
leſs than nothing, or 7 leſs chan noching, and 38 er is _ Do- 
cima! leſs than nothing. v0) 
Audition. ] Shews the addin ooo Negative, to Negative or Afir- 
mative, as by the Rule of adding the Quantities of like Signs to- 
WS and taking the Bieren for the Sum; as the Sum of 
73 is —10 ;, —7+3 is —-4 ; and 12+—13z—1, 
© Subſtraftzon.] Is done by changing the Sign of the Subtrahbnd: 
and then adding the Quantities; as from —7 take 3, reſts SF; 
NG 7 take, 3, reſts —10 ; 3, and if from 12 you take —13, there 
"Teſts 25, Ce. 
1 Aultiplication. I. Is. nothing difficult, for ou only obſerve, hit 
X N of like 1 be multiplied, e Sign of the Product 
farmative or +: 5 But if the Factors have "unlike Signs, the 
Je ol the Product is Negative or —: Thus —7 by —3 is 2t, 
5 0 4-7 by +3; but 7 by —3 is —21, and '=12 by 1339=156, 
Cc, Aud the fame Rule ſerveth for 
4 Diviſon of Negatives. J. As to prove thoſe in Multi plication, 
21 7 quoteth =3; - 2123 quoteth 7; and 156 13-12. 
All which you'll find. farther 1lluſtrated, with Variety of Exam- 
193 Seck, 3. of ap. 7. alſo Seckiont 2, 3, 4, and 5 of this Chap. 
. 1 25 the laſt « of my Examples i in Converging Series near the end of 
8 
Nome. J Whence Binomial, Trinomial, and Multi- (of pop 
mial,) z. e. Roots of. 2, 3, or more Names ; ſee thoſe Words. 
Numeral Algebra.] When the Work is performed Algebraically 
with Figures of Numbers, and not Letters,” 
4 Periodical Degrees, or Parodical.] Of the Terms of a Cubical 0 
Equation, are When the Exponents of the Powers therein riſe or 
fall gradually in an Arithmetical Ratio, as 2.59 154-8080 
2000, &c. are "regular Biquadraticks, beving all they Terms 


1 in a graduat Order. 

= Permanent Quantities. In Fluxions, ſuch Quantities as are inva- 
liable without Motion, or at Reft, and- conſequently n no 
1 Fluxions to them. 


Powers of Quantities.) See that of Numbers, Chap. 1. Set. 1. or 
Exponents here below; as u or c, &c. are Roots or firſt Powers, 
= un Or cc are Squares or FTecond POWs, au or ces the nals or 
=. third Powers. | i," ID | 


* 
13} e 


. 
| 


5 


to multiply b in. it ſe 


1 — 
accurately; or ſuch as are already the Rogs of ſome hay ih mean 


(if of Rational Quantities), or if 
expreſſed by putting the proper Radical Sign before the Quantity 35 
thi in the firſt Caſe, the Square Root. of bb is b, of cc is c „ Kc. 

the Cube Root of aun is u, &c. and inthe ſecond Cale, che Saure 


TY 1) Algebraic Tera See 


Dower; to raiſe the: Powers of Numbers;to.that of any. uber As fu 
poſe braife þ ined to the ſame Power as ccec or 2 . | 
ec, to bring it to ch fourth Power or Bi- 


quadrat: Or fiippoſe $2 were to be Auuleip Bed by 2, here 2 muft 
berate up Tog Tang ee ee h the, 82, and it will 


ſtand either 24/82; or Ve gd; this will be of Uſe to 


obſerve, when you come to the Doctrine ot ſurd Quantities, Seck. . 


of this Chapter. 

Pohynomial Roots or Ouamtiries. ] Thoſe which confiſt of above 
three Names or Numbers; as «+5+t+n, ee. 
+ Poſitive Quantities.) T he ſame with Affirmative, which are thoſe 
that are marked with or follow the Sign to or elſe ſuch as have , 


no Sign before them. 


Quantity. In Algebra, either that woußhk br, or thoſe. iver ih 


a Queſtion, or they are all thoſe Symbols which repre r 
Number. See Smple, Cumpound, Sur d, and Variable Quantity. Vs 


uadratick Equations. Are ſuch (or reduceable to ſuch) as habe 


the Square of the unknown Quantity in the firſt Term 7 re 


Root (or that multiplied in ſome known Quantity) in 


Term, as ne See two ler n dae 10th: of xr 


444 


Quanities] Either fucks wn Rh can "he Stn 


or which want no Extraction. E 
Raiſe the e of Number or Quantity. 1 See Power. 8 


ee} Sien 11] Are a for. the Square Robt lor the G ys 


for the | W Root, Ge, 166 Roots and the Powers in the Arti- 


cle preceding, of Algebraical Charalters : And-'alſo* 
Roots of Quantities,] Are either Gu in Algebra) put actually down 
Surd Quantities the Root is 


Root of 11 in e 55 the Cube Root of 1 ＋ 1 18. Ti: the — 


- quadrat Root of it is 12 ;, and the like of any. other Surd Quan- 
tity. See Binomial, Trinomial, Polynomial, and. Reſidual. Note, That 
W r ai ec, is c multiplied} in the Square oot of d, ce. 


Reſolution 


> 


t 16. 


Neſſolution wy Ive) ations." W briſt has done 
A np 8 25 we ori as under gener be reſolves 


ir dy ſeveral Rules requifite thereto, as by Malriplicarin, Diviſion, 


Addition, Subftrattian,. Evolution, c. forthe: Equation compoled 
under the word Conjpoſing as above, which is Eg, being reſol- 


ved by multiplying by the Denominators of the Vrafbivn and 
adding zu to each Part of the Equation, dividing by 14 and 3 
(or 47) gives the Solution of the Queſtion, or the Cannon At 


Now (b) we find is = 1000 in the Queſtion, fo PEARS 


is eaſily found by dividing 6000 by 17. And the Equa- 
tion under chat Word, wiz, -r +14 being reſolved, is 
#=ZEE7, Particulgt Rules for reſolving Equations, fe Si, 
the 9th of this Chapter; where it appears, that an Equation is 
reſolved when the urknown Quantity GRE ow Side of 
the Equation 4, here « doth. 
iRofidual Roots or Onantiries) Such as have Negative Sign be- 
deen them, as cd, Kd. or 40-10 =30 the Reſidue. 
Vi le Duantities.] In. a ſtrict Senſe are thoſe ſingle Letters, uhich 
repre eſent the ſeveral Numbers in a Problem, given or requived : 
Or Lore take chem in à larger Senſe, for ſuch Quantities as are 
not commocted by 4+ or — to any other, though K of be multiplied 
in other; of the en fort ard, or 6, Or a Kr. the ſecond are 
. 2 che "Table of of Charabtere, Article W. of this Sefl 
Si 15 See Table aracłers, ic of thus on; 
is N tive, Ng tive, I 3 ww i 
from the lh ion or Pow- 
ant1 if 


Simple Equations. ] Such as are BY. 
ers of the unknown Number or Qu N 
Quadratici Equations.) Such as have (or are reduceable to 
os 22 5 quare Ge the unknown Number or Quantity in only 
wers or Terms, as au==pq; that is, 'vw=/; or 
EEE 2 by the Seclußon ef ib end, i. 
Series Row, or Column 6f Numbers or Quantities 
-ordenly pl See Frꝙreſſen ant. ing Series. © 
Species] In Algebra, are the Letters which repreſent the Num- 
bers ina Queſtion, they are alſo called Symbols; ſo e Arith- 
"WONT is not Numera), but Literal Algebra. * 
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Sect. 1 Ahe! Thrms Breed, 


ſecond Term, and as in Fluxin s 8:Böũ 


| Term. 


are the Powers of ſome Binomial Roots; as in the 8 


I 


Aſian} Is the putting one Symbol Lor Gau into he 
of A ebraical C Operations, in the room of ſome other: 
= in the —— of a Quadratick Equation, by changing the 


Surd Ouantities.] Such as cannot 5 the Rogt expreſſed, a and 'Y 
are therefore marked with their proper Radical Sign, which Term Mn 
ſee above, and alſo Roots of Quantities. ') «2 7 

mf Of an Equation, are commonly aid to. be the. ſeveral 2 1 
Members thereof; (ſee that Word awed M hut if in a Quadra, 9 
tick, as anf ul ub+ud=k+c; Terms by ſome are called but three: . Mn j 
Terms, as ws the ark e the frond 3 ou hte; ha Nd 1 


Tenßeſiend Is the changing the Places of the Members of 3 = _ 
Equation, in order to make the unknown Quantities to poſſeſs: 

one Side, and the known, the. other Side of the ion; where-- L 
by the Know ledge” is gained of what Value the Number Doughnut 


in a Queſtion, finding what it is equa as. 36 6. 7 
9. of this Chapter, — 16 to perform the ſame. t * 


Y N 8 = x 
«i 1 ht uf 
6. 6 n * (2 
# FPS - N ad 
ER? n * 
* d 


Trinomial — — 8 A ſuch as have three Nomes or _— 
Names, AS u+ tu, & 1 IM 
FV. aniſh, or be — A Quantity i 1S — when by Reduction or == 
Contraction it is expunged or roy out of an Equation. 9 
Variable Ouantities.] Are ſuch as à in continu#l Mo- 


tion, whereby they generate Lines, Supe r cies „ and Solids; the 
ſame as Flowing Quantities. 


Uncie.) Are the Numbers prefixed to 5 Quantities, 2 


a+b=44+ 24b+bb, the Uncie is 1, 2, 1, for 4 and ih are 1804 3 
1hb; ſo in the Cube of a+b, viz: 4 3445 + 3abb + bbb, the Uncie: =— 
is 15 333; 1, Ve. Wr According to Sir aac Newrons Rule, the — 
Uncie of any Powers we op (as ſuppoſe. the third. Power 1 = 


Cube) by this Rule; 12s (3x3 ( = (1,which in Words 


is read thus: One multiplied in 3 the Power, leſs o, divided by x „ 
is zz= the ſecond of the Uucie; 3, the W IIGpA] 6 3 25 a 
Power, leſs 1, divided by 2, gives z the thir == 
and 3, the third multi 2 in * Power 3, leſs .d \ 2 35 1 
gives 1=the forth of t | | n 


And by the ſame. _ 3 Uncie, of the ſurſolid is T, „ % _—_ 
10, 5, 15 for every che firſt 7, are the Ducia ar ite SA —_ 
2 5 | | U — 0 hes. » "4 3 

1 I 


= * 25% ao. tC 7 1 5 x , * 5 Y "7 2 * 2 W.. r L * * * va * * Das, 
> . fn, 9 * + abs FINK. > tas ct 8 CRETE . E my * ** * N * N * by * * re * wren * * + 73 l oy - a ? 
$1 the ES Fas : bz ad * "7 - ITE oY E ; F p > 41 2 f FA KT'Y - ! * \ 
+4; * 7 35 5 p a : % u. 9 9 
5 5 og + 3 f 
A - 1 
„ — \ . 
1 
* 1 
- x 3 
* ; 142 
a A 8 4 
"4b Gs 
7 "B26, Ig 5 
. 
* 4 
* Ae 
„ 
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; 9 
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bs. 7 K IT ow 


IB. ig.127t £05 wy e a 0. oe c 
lum] Is a Compound SurdQuantity-muttiplied by.a Pluxi- 

au ak ks is a Term. Jans ant. E dt bY K . 

fn "© fold. 1 To unfold an Algebra ick Canon, expreſſed Laterallyg 


is to compare the known Quantities with the Numbers which they 


repreſent, and working with them as the Canon directs, we diſco- 


ver the Value of the unknown Number, or chat ſought. Pr of 


" Wanting. See Vaniſh. LJ ems ag an- UR28 125 
Having in this Seckion laid a plain and copious | F oundation ; 1 

ſhall be ſomethiug briefer in the tub{ 29 e e farther 

chan inen wich eyident Demo 4 er e 


een * * . ail * v1.4 SE. 4 448 wy Ft 2 1 * 5 A 


e 7 SECT: 4 90k ions, 44 
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iter gb==630 4 e I 126 2420 Numeral- 
{195700 |, | ORG. „ ee Aa 
„ e 1 ee, nn 
bee e d . | 13155 * San =c= "amr, 
4 | 1 
5 Compound Quantities. We d=4; g=16; h=8. ** 
f 5 1 Cots 2513 
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ddb+ bbg = 288+ $7615: Bags e 
10 Srl 9 EAT ow 00 H6GTES2 11 Sf} 7 pl on J 


asd Fan, cs =—480+ 56 


1 
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1 * 
113 34 * 23 * * 
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05 oo: 1 5 Oo .. 96 Fo 0 Sum for ine” 4 
Wt AO, "The General Rule for en N 


1 AN. 111 TE „ 

. That the nantities bf like Si 5 are to 1 added . her. and 3 
there ave Rr Signs, as in- Sig ſecond and third 2 you muſt 
ſubſtralt the Sum Does one Sign 9 that under another, and put the 
Difference down marked with the ſame Sign as that Sum, wherein was 
the Exceſs : As I dedutt igc from 20c © Gn the ſecond. Example) 
and the Difference is c for the Sum required. 

And in the third Example, (Colum. 1.) the Exceſs lies in the 


2 


* 


Negative: Sign, * 7 taking 44dh from —5ddb, the Remainder is 
And 


een ah.) 


a 


Lit 


Not 


F 


Sell. 


And in the Py Series ; of ( ntities in that third : ©Y 
My 


the Signs making the 'Quanitithe wy Ba fauce; 05 thereſb; 
down, all which is proved by the retpeHtive? Numbers. 15 
And whereas it may be thought 1 e, . — a Sum T. 
ſhould Be 44h, or 6. leſs than fHothing' is LD Mor e 
falls out in many ſes: For if 4 Merch Arve Ge 
4901. the unter is 1s im Example 3.) Ant thats Factor 11 5 124 
288 T. ah4*964.=uzz, 384 1. to —1 the Bills in his Hands 
plain, when tlie Factor has paid what is drawn on him, the "Me 
chant will have. 96 /. lels chan p in the Factor's Hands, * 
And this is allo pin from the Reaſon given for yan! Aﬀfrmas- 
tiye and Negative Indices of Logarithms, . Chap going; 
which they who have conſidered, the 8 — Subtrattion.. 
of Algebra will to them appear evident and rea ſonable 
And when Numbers are to be added that have different Quan 
tities annexed, there is nothing to do but to put them down in 
on Line with their Signs between them; as to add Jab to 3ad; 
=54b ＋Z3adH; and ub to rat is en dae &c. And the Quauti- 
i in the foregoing Examples are truly added by the fame way, 


being afterward Contracted as under he ages: es Ares puke! 
laſt ien cen 1 4 


= cr. III. Salla. of Algebra, £ Ly 
=, The eneral Rule, 8c. ſee e the Examples. ,, 2 
2 Wee, b==70 Example 1. Ro A 


From 20b==1400 From c= 
Literal ax — Take 2 
58 Take 11 . 0 
es gh 2 42200 
Note (as in Addition of Compound Quantities) dns ens ond ds 
From —. ddb 6 Example 3. 
Take 5442401 —4 — 1 
Reſts 4b T agbbe 38471152 Es 44.0318 M1 


And as 4 fourth Example ; if from 4b gh I cake 
FLY The Remainder will fand 1 N. 


Aub abb h; —bhegg 65544 
3 Nnn | | 
# " 


| hy EY 3 


e "WS. 3; 4k *. 


nn 

F. Tyr ag ( 
Sum of the four Mantra in 1 a. a 
Subtrahend (added nol to the. | f 
Kules of Addition,) which is 636, viz.. 18120 ' 
e e ren ah 8 h 
high, IE + WON tl 
And foie will bey this Rule, 2M 4 b. 

m 


The General Rule "4 Subſicaftion, 5 K er 
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| in the firſt Eaanple, 20—1 rh=9b, for 140077026 30; z 
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| And in the-ſecond Example, e Serge, or 3 35 +66 3 which. 7 
is 20 times 3 1 - e | 
In the third Exampie; 1 change the Sign of phy (ore 15 78 ary 
add the fame to (0), makes Þ20bh=+1152 z and —54dh, or = 480 
having the Sign changed and added to = dab, and. —96 gives „ 
or 384 = the Remainder as you ſee. And 
In the fourth Example; If the "Rue L's of the Subtrahend be 


changed and made as in theRe-.. — 
mainder above, that Reman der 4b 384 
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the Deduction foregoing, alto if Pate bb=4900 
it be done differently and ac- * 25 San ==5860 
_ cording to the General Rule for And bb 4207 . 
Subſtraction of -Algebraical-In- = Foy ff — = 
_ tegers, as by: the Margin ap- D 3 3 11 3 0 
pears, Where 5880-636 85224. — 
Note, Theſe Examples prove eg” „ 2 = 5224 
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The Reaſon of the General Rule for Subſtraftion. 
l. Either the Sign of the Subtrahend is +'6r —, if +as to 
take 2 from 6, or 4 5 to take 2 from 6 is (ſpeaking Algebrai- 
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tis eaſily gen by, the nine Caſes above, that if, you divide 
Gantities by thoſe having” like Signs with thoſe divided, then 
the bigns of thoſe put in the Quote are + or. Aﬀirmarive ; but ik 
the Signs of the Dividend and Diviſor are unlike; then the xt 


of thoſe N es” in the N are Negative. a WES 
: a nb 1%. 7 + UAYCaet 2 
N Wins eat Ta > YE CF i. 
3 8 e Rule as 65 the. Quantities. Died? 8 


Proceed i in the Method of common Diviſion, >puttiing: bos 
Quantities 17 the Quote which are not in the Diviſor, as in the 
laſt Caſe; I ask how often —gg in —ggbh? the Anſwer therefore 
18-bh, which I put in the Quote, and multi; ing the Diviſor by 
b,. is nb (in the laſt Caſe above,) ſo the Remainder 
is gg Þbbb; (becauſe the Sign muſt be changed of hhh, to de- 
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Reſt as a Fraction of the Diviſor being — che remaining 
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And Note, That eee of two 
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Sum of 3 and 5 S, which is equal to the Expo- 

nent of the Rectangle of the reſpectiye Powers 243881 = 19683. 
2. Double any Exponent, S. 5 the Exponent of the Square of 
the reſpectiye Power, as in the 4th Power of 5, which is 625. 1 


Rectangle of 62 58g, viz. of 390625. 


ſay, double the Exponent is 8, which is the Exponent e the 8 
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or Quantity more the double Rectangle is = the Square of the 
whole, as per Euclid. | 
2. That the foregoing Example of Fomert may ſerve as a Ta- 
ble for any one to know any Power of any other Biyomial Roots 
2 thoꝰ of other Letters, mitatis mutandis ; ; the Unciz and Powers 
the ſame as in this. | 
3. That the roth Power is eafily pro luced from the oth, or 
- any ſubſequent Power from the preceding, by firſt finding the SLY 
VUnciz as per the Rules foregoing, or as under the 5th Head 
following, and conſidering the Courſe of the Powers that precede” - 
that which you would » By which Method I have produced 
the Sth, — 4 and roth Powers without any Multiplication. 
4. And that the Reader may not want à proper Way of ex- 


preſſing in Words any Power, 1 ſhall give an Erample how the 1 


9 Power is properly Read; which is thus: WP 
\ The quired Surfolid of 2, more 10 times the Recta le of bin 
Cube of u; more 45 times the Square of h in ek 
EIT 1; more 120 times the 2d Surſolid of n in the Cube 
of Y; more 210 times the ſquared Cube of « in the Biquadrat 
of b; more 252 times the * lid of u in the Surſolid of h; more 
110 times the Biquadrat of u in the ſquared Cube of h; more 120 
times the Cube of « in the 24 Surſolid of b; more 45 times the - 33 
Square of « in the ſquared Biquadrat of b; mbre Sack in 
the cubed Cube of h; more the ſquared Surſvlid of | 
| 42 A very brief Way of 0 17; (which T have f any Powers by that of the 
ext N Power 5s 2 (w 
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Add the Unciæ of the iſt and 2d bers (for Eisl of the 
g th Power to find the Unciæ of the 16th) together they make 10, 


wich is that of the ad Member of the 1oth Power, 36 in the 


3d, and 9 in the 2d Members of the gth Power is the zd Mem- 
ber in the goth or 45; 36 and 84 in the 3d and 4th Members is 
| 2 belonging to che th Member of the 1oth Power, ce of the 


And the Powers eiliniſelwer,” and thiir oper 8 are PR by 
the lie Method, obſerving, 1 That” 15 which of the 2 Powers ſoever 
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the Sum. 155 * 8 1 Tre ict ru Tax R+: 3 ; * 
Iuhus to malie the i6th* Wider y thele Rules from the th. The » el 

- Uncizof the iſt and 2d Members is 10 the ad in the oth; and i A of 
the Sum of the Powers is bu? ; (heczuſe 9 is found the higheſt Ex». © tl 

_ ponent of and b is only the 1 Power.) So 10h? is the ad Mem- b. 
ber of the roth Power. The Tt Member 10th is the 2d. 21 
and 3d Members of the gth, Fr. done as in that laſt. mentioned. 21 
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And this will be made plain by a Numeral Example of finding th 
the Unciæ to the 15th power of a Binomial, by an eaſy Additi- 1 
on of only two Numbers: which Unciz, with... thoſe of all " T 
intermediate, are found much ſpeedier than that of the 1 8 =} 
Power alone can be by the. Method before · mentioned; „ tw 
requires Subſtraction, Multi Hoſe of and Diviſion, and thoſe pe 
pretty tedious ones before t er 


oſe of the 1 11 Power can be 2 
bited by: this Method. | 
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"4 Ni n Table of 7a Uncia to.the, 5th Rewer 1 4 Binomial 38 
i nate bis rt er 
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* 36 84 126 126 84 3 * Af Wd 2 N 4 
10 43 120 210 232 310 120 43 4 = RE. | 
11 835 165:330 462 462 330 163 wo 11 RR. 2 1 g 2 
12 66 220 495 792 924 792. 495 220 66 12 1 A | ' 
13 78 286 715. 1287 1716 1716 4287 715; 286 78 13 1 * 
14 91 364 1001 2002 3003 3432 3003/2002 1001 364 91 14 S 
439305 455 1309 en nn 3003 1395 455 105 15 e 
ee, SORE mg 15 
This Method, to me, is intirely New, 4 my own Contrivance: . 
Bur ſee a Third Way a little farther. . * 
Ed Paley * | 
"nt; 1t; is obſervable, that the Unciæ encreaſe till you come to E 


5 4 the hon and then decreaſe ; there © tel ſame Unciz to the =_ 
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you havs found half th Vi nei; you have all : AC farther; N 9003 


That there are $70: Unciæ in the middle! of the odd N 
ers, as the 3 . Powers. | ; Art + hes 1 My 
And that nts of ſeveral Members ative you come to 


the higheſt, do hari as in the ioth Power in the former mh 
bie above; the Member toward the Left: hand of the higheſt is | 
2105 but” toward the Right of the higheſt; the Power is 
210%, which is the ſame, only the Exponent's changed: W 
the 2d Member . 666 4 the "hi is 1 20, bur tis 0. N 
The 3d 45“; but "tis 452 n 
The e but tis , Fc Toward the Right. 

7, Vou may ſee chat four of the Unciz; viz.” the two firſt and 
two laſt are always known in all Powers, being one; and the E-. 
ponent of the Power. And by theſe Rules the Unciæ, the Pow-' 2 e 
ers, and Bxponents of any Binomial Root may be found with 
much leſs Trouble than the common be or any 1 have ſeen _ 

dre. r 

8. But the, Vncie of any Term, e or Member of any of the Pow- 
ers in the Table above, may be found without any of the previ 
ous 'Unciz of Powers or their Terms, by eaſy Operations in 
Multiplication and Diviſion, as . 6 Examples. 
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A Third Way of fintling „ 
rerm or pon⸗- Factors. Products. Quote or Un: 
1,23 K 6 iviſor l 
7 of che 4 47372 =" 24 the Dividend | 
2 fo % „ . * che 
4 r F390 34,3 2 So the Dividend 10 
a 13 12,3, 4 24 the Diviſor a * oy" ws 
3 | 10,9, 8,7 = 5040 * Dividend 4: 
Fe 2223342 530 - 720. the Diviſor 18 
2 e 6, = --151200 the Dividend 210 
10 71 1,2,3,4 = - 24 the Diviſor wy 
„e 3512 52760 the Dividend 4 J 
ft 1,2,3 K-» 5 the Diviſor Wu” 
4; ,16,15,14 = 3360 the Dividend 4 = 4 


1 DN 2 


Here it may eafily be ſeen that I tell the Figures fon one to 
within one 2 hs Den given, my 2s them Sppothe 8 * 
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And telling as. many from the Power — backward; I mul- 


tiply them one in another for a. DIY ; "whence the Vnciz of 
any Term of any Power ariſeth b. y OT 


Por ſuppoſe pr the Exponent of any Power, and = the Term, 


and ars the, Unciæ a the Rule will be 


1 4. 20h T bb. Now ſuppoſe 1200, the 2 firſt +7 ar 


pxp=l SoC In this Example the Unciz of the sthTerm 


11 xt 2x t- 3 &= 4, &c. 


or Member of the 10th Power==210.) 
9. Any Number may be ſquared by the Canon exhibited in the 


Square, or 2d Power of the above Table of the Powers raiſed | 


from 5 Binomial Root. For Example'3 What is the Square of 
1234 


5 5 Analytical MP a Canon directing us how to work, 3 is 


And 34 the 2 . the Right- . 
It follows, That uf ==1 200* 1.440000, - PD 
Aub or uXbXx2 is $1600==1 2003442 
oy & 3434) is 1138 
| Sumz=1 e 2abh bb 234% 
"es Pr the Cube or 3d Power we have a Rule how to Cube 


am Number. Example: Tbe rn 
Wbat is the Cube o 22327 


I fay 2000=u W . 
= Or: 20008 | 
2000*K 20083. | 
5 Tae 200 2 
o bbþ 22007. 
eee ee or ur inthe 2d Operation where 
0 22002 
and 302 
70 Sober p ssc 30g 3 
| 20 | | % % N 1 
1 188556 ecomSumy « or 2230 9 im the 30 Operation 2230 
"hy: | and 2==b 
| ee ge- 3 . 1 
a 26760 3ubb JOKES + „„ 

4 | 8= bhb, — | N 45. 
N eee. 3 
bis 

. 7 os 4 ; 


ect. G. To HRuruii Rust of Numero, c. 317 | 
This proves that the third Power in the foregoing Table is the + > 
tr Gabe of 1, as is here demonſtrated. by Numbers working 
with the Species exactly according to the Canon, Without hawing 
regard to the way of placing Numbers in common Multiplication. 
11. But that which renders the Powers of à Binomial Reot 
more admirably uſeful is, that they ſhew plainly the Reaſon of 
all thoſe myſterious Rules given in Extracting the Root of any 
Power, as the Square, Cube, Biquadrat, Ge. Rgots in the former 
Part of this Book mentioned: For Example, 


In Extractiug the Square Root of „ 


T4” 38 Canon for the Square Root. 
1522756 (1000=4 =244+2ab+bb. 
11020000 Ss deduct. 


— this Reſt by 24=2000) 522756 Reſts, (200=b=the'Quote. 


400000. r Ab. 
40000 =bb. | 


| 440000 =24þ+b, dedu® from the laſt Reſt 
— by 24 24000 82756 remains & now 1000 + 2001 200 

1 4 90 ; (z =, the Quote. 

7200 ab. | 
-g00 = bb | | — 


— 


as 
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72900 Daa f, deduct from the laſt Re- 
+ by 24 = 2460) 9856 Meſt; & now 1230 the 3 Rootz==a. 
PL | n—— (4==b=theQuoteor haft in the root ſought. 

EE 5 
a 16 = 


38856 Sa, dedud from the laſtReſh 
| vat} rom t © 
rv Cf 53 av * = 9 Reſts. 
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= ue following e . ace to this Canon 
1 on La . ee nl 5 


Extra the Cbe Root of 12288 e . 
8000000000 Daa, deduct. 


—— — 


6000 = ga, the Treble Root. 


| 12006000 = = 34+ 34a, the Diviſor.. 
af 58555850 or 200. 

| b | 240008000 =23«bb==6000x40000.. 
— fl. 


m— w 32 4 * a 5 13 


2648000000 =bb6 . 3abb+3,cah==the ſubtrahene: 


ce 471431 168 reſteth the ſecond Reſolvend. 
5 30 = b, the Quote. 


1 
> 4 7 * Es 
a ' : 9 . 4 


X AA Hah 904 mio. © be bl SEL = Tre le Root 220034. 
„„ e. 
3474728600 234+ 34a=the Diviſor for ad 


1 | $940000. . . 
1 hl tal 31 eee em3ad=4840000% 30x 3+. 
1 bannt; TT OO , 441567000 =bbþ + 3b + gaab the ſubtrah · 


Dean e ART >» 14” 


F m -d 


t 20 > 168-=third Reſolvend Reſts.. 
| 2952355 Me (2 ==, the Quote. 


WITS Met en ©” the Treble Root 12223045; 
«dio, A 97 190 «args nag £% - T4g938700 = 34a. 497 290 ͤ 3. * | 


2 23. un 3d 
399 =3; 72 '- (Reſolvend 
8 =bbb=27. 


1 2 26760 =3abb==6690x4- 
- pgs | 2282274 ——— 
1 £4 OL „„ 4168 eee aab, the Sum or Sub- 


"OY 


vw” 


bs | from the 3d Reſolvend- 
| kts PUR (o) there Reſts (o) 

80 the Root is found eg 
oy = + 3o+2, 
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”- 55 * N 
4 4 2 
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e 3119431468 reſteth which divide p | 
2 wy 5 27 


- 2200900 D aa, = the Treble Square of 
(the Root 4. 


— (ro deduct from the laſt reſolverd: 


(et ——— e glove 20086. 


00 
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1655 186631 e las | 
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And the Proceſs according to De en of 


«+b, is repeated three times, vi. 


2dly, 2200==4, and 3o=b 4. * = Þ Ron 
3dly, 223024, and. — * 


Iſt, 2000 4, and 20 - | or , 1 Ee 
Theſe Examples, g to the 2d and 3d Powers of the 


Binomial Roots in the Table above, fully ſhew the Reaſon of the 
Method uſed in the Extraction of the Square and Cube Roots. 


And by the Obſerving of the Canon given by the Powers, the 
Root of any other, even the ſquared Sur ſolid may te extracted: 
As I did that of the Biquibdrat. in in. Selt. 6. of Chap. 1. Article the 
2d; having never {en it done but only proceeding purely as the 
4th Power diretts. 

IV. The Roots of Algebraick Quantities are either thoſe of Ra- 


| tionals or Surds. 1. The Roots of Rational Quantities, whether 


theſe Quantities be compounded by Multiplication of Single, Bi- 


E or Reſidual Roots are thus expreſs d. 


1. How Single Roots of Powers are exprefs'd in 
Species and dae OS 


2 ee 5 and, RS 
«= : 
FL 3. SOIT OR. 
uared Cube bers 46656 | 3 858 
Surſolid = 823543 | = 7 


* 
. n ä A. 
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1 oem. 
„ — a re. XT r w kd. £ . 


3 Binomials and Reſidual Roots are extracted. 


Binomial Powers. Their Roots. q 
Species. Ns. Species. No. 
an $60 ve 25. 8 s 4 


+i= 34 
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A * Py „ Pp p 2 
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% es Rom hun txjbeſjibe." Chip, 105 
33h. hd Roöts, or Ropts of e ee are . > 
thus by their own Radical Signs. | 1 


Simple Sand Wentittes "A 
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Cube Root. b=yb. „ 31'316 5 121 leg | ti 
BZBiquadrat: lle „ Jie; SINE ne, F Ta 
| Surfolid:®! IF e , 

6833 ? : Squared Cube- = Nn 379=v/ 37% + 15 ar 1 re 
2 Sarl | ham di % Wl 5c 
| SquaredBiquad/=/F 5 e 

Qubed Cube ly); „ 12g. i de 

Squared Surſol. n , logos 


Compound Surd Quantitie. 3 | 
es: -- .,. I CEOs dif 
% 00 ODT _—_— a 
#+b+c a Et it” Vu+b+c | | 2 1 
e „ eee Op 
bei- ><. . - > ve beetdeg ns One | 
l 3 eee | 
„ . eee 


*. 

#+b—c+d+g+b+k+l 0... Vntb—ctdbg+b+1+1 | | — 
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dign 


4 
"| 


ee . Vt tctdogththim | 
abet — ole | Vn tie te 8 f a 


it muſt be MW That the Sign conneliink the Reſidual 

Root is always the fame with that of the double Rectangle, i. e. ref 

Negative as under the 2d above. — 
Having fully ſnewn the Nature of Raiſing the powers of Quan- 
tities, and Extracting the Roots, and illuſtrated the — by 
. | — Pugh 


= * 0 in * 
3 
LF ** k 1 uh s 
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[i 
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Set, 61.) The Grief Si . 8. 


Numbers, it naturally leads me to The Arithmetick of Surd Onan- 0 
tities; which I ſhall alſo demonſtrate by Numbers. e 


' Szer. VII. The Agoritbm of Surd Quantities: 


In regard. there is often Occaſion for Working the Roots of 
Species or Numbers, as by Addition, Subſtraction, Multiplica- 
tion &c. of them; and that it would be tedious and lefs accu- 
rate to find near the real Roots of Numbers, and impoſſible to 
be done of all Algebraick Quantities; therefore the Buſineſs of this 
Section is to give Rules for ſuch Operations in Powers without 
regarding the Roots farther than by the Radical Signs prefixed: 
So that the compleat Powers of Quantities; or Numbers may 
hereby be added, ſubſtrated, .&c. as well, (and much ſooner) 
than if the real Roots were known, and the Work done by them. 
See Article 7. Sect. 1. of this Chapter. F 


I. Redutbion of Surd | Quantities: 


Reduction is here taught firſt, beczuſd Quantities are required 
to be reduced to a common Radical Sign before thoſe that have 
different Signs can be multiplyed, di 6 d, &e. ; | 


Example 1. Reduce J and Je to Surds having a common 


Radical Sign; or Surds Heterogeneal to Homogeneal. See the 
Operation. | | 


4 The common Radical Sign. 
Ahe loweſt Terms of the given Radical Signs or Expone 


3 he Surds given to be reduced. ++ ® 1 p 


2 * c=The Anſwer or the Surds given in a common Radical Sign. 


By the Operation tis plain, that firſt 1 take half the Radical 
dign 2 (given) and put it over the other given, or 4; and half 
the given Radical Sign 4, and place it over the other given or 8 
vhich are the loweſt Terms ot the given Radical Sign. | 

2dly, 1 multiply the Radical Signs given by thoſe ſtanding over 
Ms what and they produce r the common Radical Sign re- 


nts. . 


qu 
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2 and Addition tis 8 
ewn how theſe prove each ——— 
— or how the Totals a- * ah — given. 


0 


340, H raiſe the Surd Roots given to 3 Powers of the loweſt 


Terms of the given Radical Signs which ſtand over the ref 


to a. common Radical n 
_ See the Work by the fame 


* 


tive Roots; as 4 raiſed to the 2d Power is un, & in the iſt Power 
is =, and placing the common Radical Sign before this au and 


the c, I have the Anſwer * uu and Ve. | 
Example 2d ſhall be in 9 as ; to reduce V9 a and V6 1 


q=Common, Radical Sign. | 


Rule as above; and in Multi- 


T + a 


_ 1=Leaſt Terms of given Radical 


| conſequent] prove 


he Truth of this Me of 2581 Lee Sarda required, n given 


\eduftion. 


LO 


II. HMulviplicmtien of Simpl Surds. 


In this Article I ſhall ſhew, 


1. How to multin ; a Sard by a5 Rational Number or Qua 


rity. 


2. To multiply a Surd 3 in others of the fame kind, or the ſame 


Radical Sign. 


3. To multiply Surds together having different Radical 2 2 
1. To multiply a Surd in a Rational Number or Quantity 
This is expreſſed ' two ways, for Example, to multiply 


aye by b, the Anſwer is very often expreſſed 
the Biquadrat Root of c. But actually to multiply them is done 


by this 


thus, * or b in 


Rule. ] Raiſe b up to the Power of the Surd given, as here þ in 


the fourth Power is bbb, and putting the Game Radical Sign be- 


fore, is a/bbbb, which being multiplied by a/c. 
. Or in Numbers, * La b=8, 


N multiplied i in. 4/4096=4/655 36 the Product, 


gives x bbbbe. 
then 1 b+=4096 „ and 


and that Root 


being — is =16, the Product nn 
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To 


(Signs, placed interchangeably, 
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| of the Rational Number, "to 
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* e art ring the Power 


1 fay 5e being Sic, its _— =2, which W by. b=8, gives 


16 as before. 


2+ To multi l * Surd We 4 Kurd, hich are 3 or 
* when the = Signs are the ſame. 


Rule J Multiply the one by the hes; and the produkt is the 
Anſwer, prefixing one * the en Signs given. 


Example. Multiply dr I, and the Product is PR 


and putting 18 o; and d==3. It is thus done in Numbers, 


nn by V8=4/216=6 the Produtt. 


41 25 thus : By the real Roots without Hurd 1 lay ris; 3 


and , ad 2 times 3 is 6, as before in the Numerical Way 
laſt above, which-1s the ſame as the Literal. 


3. To multiply Heterogencal or Surds, having different Radical Signs. 


Rule] Reduce them ton common Radical Sign, and then work. 
as in the laſt. UL 


Eu. Mulciply Ve by ba In a 1 ec Radical Sign, 2 
Surds are aun and WT ; whole product is you, 

Or in Numbers cls; and ug; or Vit to be multiplied by 
4/9; which 3 — a common Radical 927 are 1/16 and vr, whoſe: 
Produtt is 91 296 5. 


Rule proved thus. By the real Roots, for Sicc; ad Sies; 


and ZN 2556. ” 
Na III. Diviſion of Surd Quantities. , 
There is ann of Difficulty in this Rule; for if the Quanti- 


ties of the Dividend can be divide by thoſe of che Diyiſor, and. 


the Radical Signs are the ſame, work as is taught in Diviſian of 
nes oe of whole Numbers; as 4/ubci- by Ale the Quote 
Su, & ; On 
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[ 
if 


7 = 
—_— 
* . 
4 * 
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N ———— — — 
——— — © —— 
bo 2 * 4 Bs 
1 Anh, a 7 * * 
— 4 * fo * a ow” þ : FRO 
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_ 2d Example; the Method of Proceſs is the Wye + and fo it would, 


4 2 cbt Pquatins. ers 
EE Be in a Cubic Equa- 

tion if the ſingle Root or Square Tie i Prof of the bene Wark ; 
of the unknown Quantity be r 0 


- {multiply'd-in more than one” 20 pa St fs Ps. Ho 
known Quantity, with — Ws — n trout: 
tween the Rectatgles, as ſevera! n 7 1 Myr 55 


Members of the Equation; where i | D 


the ſaid unknown Root is found —— n 
| ſquared i in 2 Oc. ſuch 3 | e 50 . . & * 
they make but 1 Term: and ſo — 12 | 
do all thoſe where the unknown {| —— x ů ů yi” 


Root is found ſingle make 07:58 ——— —5 £01. 4. 177 


ther; as a - l- d Luc Eur = ae 


d . In this —2 U— 4 is e 


but 1 Term of the Equation, and 1-5 logon οο 
N 
2 Note, That in the Cubic ſup» + © ; == (the Equation given, For Proof. 
nol A uc Eur =o; the 
2d Term here is ſaid to be wanting, and uc Eur! is * 3d Term. 
Example 2.] Admit this Equation were to be reſolved; uu 


30: Fu E og': : 1 9 1 Root 12. A eine s 
; r fuck 


9 1 , 1728 The Sum as per Addition o& Leeb 
80 eee is 1044, Which is more than the 
300 3708) 1039.) 

e 1 ſuppoſe a leſſer Number, viz. 11=a Root, chen 
rz ) The Sum of Which is = r039.5=the 
2230.5 3690.5 © Sum in the Equation given: ſo that 

$309 # 3395 J 11 is r Root. 

_ Dividing the . given (with the 1039.5 tranſpoſed) 
_ by #71, I depreſs it to the Quadratic uw—19.5#=—94.5 


\ thy, This Quadratic being reſolved. is. u=x/95 0625 — 577 
9.75=10.5 a 2d Root. 


5thly, Dividing this uadratic en tion by the 2d R or 


* 


#—10:5, the Quote or 3 fon is found 9. And for Proof, the 
3 Roots 9, 10.5, and 11, (putting each u, and tranſpoſing it) 


multiply d one in another, will give the Cubic. Equation propoſed to 
have its Root extracted, viz. u'—30.3u*+3o9u=1039.5 


From theſe 2 2 Examples it may be obſerved, That whether 794 
t 


happen to pitch upon the leaſt Root (upon your Tryals) as in the 
' Example, or upon the greatelt of the z, as in the zd Tryal of the 


5 you ane ee the middle * Thee 


4 W 


E . AGE „ _- mw 


-I040#=6000= | 


Sec 2 eee Culleal n 361. 
"Theſe 2 Examples are of Regular Cubics having all their 1 | 
4 1 ſhall give one Example of an 2 185 Solid. Equation: as; 4 

ſuppoſe uuuuu + 10 = 200161293. 1 
To reſolve this, I can ealily ſee that 2 is more t han the Root 5 1 

for 10 times the Square 'of 2 (alone, Without the Surſolid) is 

Therefore I take 105 for the Root; and (Working With that act 

ding to the Equation) 1 find it toe Steat; I therefore try [ths 

2 whith is alſo a ſmall matter. too much: ſo that working according | =_ 

to the Equation with 13 I find it juſt = 20 2 So that 1 - 


diſcover the Root to be 1:3==#u.- for 1.3 1. 1 * = 20161293. 

J. Biquadratic Equations are reſolved after the ſame manner as th 
Regular Cubics in the 2 firſt 3 Firſt, by. ſuppoſing” a 
Root till you pitch upon the right, and. depreſſing rhe. Biquadratic” 
thereby into a Cubic; and at. finding another Robe by Tentation 
whereby to divide the Cubic to deviets i it to a Quadratic, Cc. as in 
the ſaid 2 firſt Examples above, for all Regular | Biquadratics (or 2 
ſuch as have all their Terms.) Thus, for example, to reſolve or find 
the Roots af the Biquadratio uu — 29a ＋ 308 % — 14 =, 
2400». 

7 ) By "TextidionT find 8 to is 1 Robe, and daäclg the Equa- 

| 9 given by a—8, I ee it to th Sen Equation u@u—216% 

5; u=300. + i Z 

| G) I make tryal again, te te che 5 die? 
viding the Cubic Equation by u 10 I depreſs it to the Quadratic 
u—11=30, which being reſolved; gives a 3d Root of #=6. 

(3.) Dividing the ſaid Quadratic Equation by 6, I find „ 
Quote to be n the e ſo are 8. 10, 6 and 
the 4 Roots 14h — 6 

There are 3 pris Ways of reſolying & EY the Roots of 1 
cu age Biquadratie Equations, done more Mathematically : 8 

By Subſtitution, Deduction, and Divifion. 
4 I. way of Saen With the help of. thi Parabola' ans | 
IFCIE., . 4 
IV. By Approximation or Converging Sefies. — * 1 
7 IL 77 reſolve Cubic PF? ene 1 I 

It has been ſhew'd how to reſolye Quadrarics' by be, 
and much after the ſame manner is a Canon found 2 to ene 
7 Cubic, Oc. Equations. 

0 Example 1.] Admit the Value of s is eeured: in this n 
ae Equation, viz. n dun gu E, or uuu-120 uu4300 u=37145445" 

Here tis plain that d is put for the given 1205 f * 0 and k 7 
for 3714544 8 EOF 4 The: = 


4 Des ; * tae 1 * 
* . 
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firſt Dig of ths 8. 


firſt b is 100, 23712 * 


. 
4 
. 3 
81 Rs. 
IB 
N , 4 
514 . A 
4 LY; 
* N 2. 
* + « a 2 
* * Þ o 
* * : 
it "7 
" 7 1 
1 # Pa ; . P 
22 
B W 
„ 
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7 2 
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1 mages” Fhich Sum 1 18 


very 


ven Number; the 3 
Points ſhewing the 
Root ſought, will con- 
ſiſt of 3 places, and 
therefore the 1 (=the 


. A Ou muſt com- 5 
poſe a Number to de- 
duct from that given, 


by 9 8915 thoſe in the 


Canon Which have bor 


54% * 2 2 


2170, Int? 7 Y 


ducted . reduceth che 
Number. , given to 


1544544, Which is 


your firlt Dividend, 


us by Step 7. 15 


3. for a D. 
viſor (in order to diſ-—- 
cover the Value of c) 
the Sum of the Num- 
bers anſwer! 


Sumbals mix d with 
or o by c, ſuch are 


thoſe in the Sch, gth, 
xoth; 11th, and 12th 


4120. 


: * 
X os Ae : 


Ihe firſt Step PR 5 
Term of the 


* in eve 

Den will this be Cbbb+3 10 

1 0 the Goren ft W 
e n 

| Ll , Exanple of the Kelle. ofa ule 


— 
"as 
7 * bi bes 
* 
» 
8 
bon. ach” 


to the 2 


; 33 | lz = 0 


"I "* Governing Satte Equation . 79 


Anſwer is toſubſtitucs e in the place 


zation, in the Power chat (a) is c. 
ber- Kcec (inſtead of unn) FE 


ad... 74 1 2 of aun) 5 1 a 0 1 


place of 0 


i. 37 £45 4% (i Ti. 9138 i 5 T 5113 09 30 1 
"3[31200000=2bbd$ l oj 
a200000=ki6-+#b4=1 tas Mi _ 
Zoo deduct from the: wth 
Lees —— ä the uſt 


11 

. N 

19 P 

11 : 3 15 4 20 A 2 
1 hes 
"Þ-13Þ5 2 3 . 

1 8 J ©. TIES: 2144 £2019 

bees te GOD 


— relts © . of 1 . 
— — 


2 N 2B 6 


9 


Mis " Now BEG, Fa inn 7 
AG; 3 
| . *. oof 
3885 4 il x & 
+ 120=d 
k B Jo | 


[27 72 186= um, by x 5 edi — 


—— — * 


753 172890=3bbc £ 
8 eos c * 
30 Ar ccc | 
31 115200=2bcd 
l ccd 


1341 2945 — deduct from * 21 Step. 
* .....O rel 


' [1006600==þbb 3 755 e, 


(4=c TY 
4 ' [47 15 F 
= 4 


3 
b 


PIES 


aha. "Conor 6d a end. 905 


54120 your Diviſor, which may be had in che. 8 
leit hand.of the Dividend a times, CWhich 2-maſf be 10, becauſe 
it is the middle of the 3 1 be in the Rot, as is obſervedfla- 
boye) e ce "az e SUD UH 07 
You muſt not thake fe. ofiche Qumiritys in te 
iſt, 2d, and Ath Steps, 505 having found the Value of c yν pro- 


. 


uantitys an the Canon; Which reef een 75, 265 75 18, 
fpch>Stepooniidy ns . e 2, YT 
5. And having found your 2d. Divilde by 40 very de Quant. 
tys that you had the 1ſt, \(andobſerying. that here lr, and not 
to 100) you may eaſily finiſh the 5 by rhe Exa 
is only a Repetition of the Method àbqde mes d, and you find the 
3 ſeveral Roots put together is 12 required Which 1 ſhall 
prove both from the Equatien Siven, 
true Anſwer. 


1 n ‚ 2 ec 
L. yn the Equation 10 =124* 3 oils 4. 
2 1 ＋I 20 8 y 21845120 ii, 5 1 218 4 
e e ” BW eee wi {99 e 100/080 
R 1 775 To mers * 


Ge If 131] TJ 
„440. 27! 
. +8. 


* =3 7145 44=k u the Equarion given. 


$18 * 40 44 


2. Dahner iy be Canon 1 Calle. ir cr 4644-4 
bb = 172800 Note, b>=120 5\c=4 
-3bbc = 192800 Ao; 5 9 a 

| 3 . 1 57S}: EL 8 Uy- Rig? 
ccc | Ben tt D oÞ 


156. Eg 
- bbq = Nase w=bg=3 6009 „ $1907 - 3th * 
9 ee Lee r 


an IF 2 7,9 


Labed = 115200 
ebe ==: 102 


3 
* * 
11 


f 5714544 . — — p 
8 ! 
Biquadrinicn we reſolved pes the ſame Nethod, ragng the 
Power of -e (Which is ſubſticuted) accordingiy in making the 
QOmon; and proceeding by that, as has e eee 


obſerved. 
7 been e. — at __y WY 


our Canon as before, fublticuting b Net in e 2 
dez of = quation (as u is in power) in the place of u. 
2. Where the Equation has not all its Terms, and the 


7 5 
2 n 245. - 
* - . Tl - 
» \ - _ ＋. 4 A | 
4 8 " - * 
. | * 


o 1 4 as 


Ngetes Wesel ; 


b- to find your 2d Subrraherid In che zoth Step with che ſeveral 


mple, which 


pd by ebe Canon; tin be the ) 


A - * 
PF | * », 
— = * 23 
* % 


5 15 a * 
Ld \ 
4. * 


Co-eflicient is large, you muſt put ſuch a Number firſt in the 


_ 


* * * * 9 * 6 * * 
* . 4 \ þ FAY 5 8 * 4 
9 
* * \ — 
% ay. ps bj 1 „ ee & 1 
Oe” 2 * 5 1 q 3 * * 1 Ms 3 


E anne cui Equatims hits. 


. [eſriegans Whit rehaſs 
tiplyed by x lr Gann is; 
efficient; and added 4 cal te FO; 451 5 172 
do its @wn Cube, the hy ey 
Sum will be as near 239 
as poſſible to, and leſs :2; 1 hb E ee 
than that given on the 3 55 n no 


3 6 — * 2 
= "IP 2 $9. „ 4, 27 0002230 == gifs 8 tier A N 
2 "2, Sem 17 reat 4 ; — . 2 a3 1 1901. "OW 
as in the Ath Step SE ee 
1 arte . — 7 74 997020=b'+bf> >; oF BO «ofa 
=—_  - | NG LONGER; 84S Y ig f-4 deo no N e a 
3 in ſpon; | Ap avg 9 S46686=bf | A "hind god 5 0 
1 putting 20 % 1 find | 

1 . . Cube as * the 11 65.4680 dedu& 8 the it . 

IF g 8 == pod poi | v9 | 1692950 reſts or cbe il. Step. 
che Sum is deducible 3b, 
as in the 1oth Step 
from the ft, and kv 41 
ff laſt Example, and the 1 5 oy = ; x * 
Value of 1225. 4. | 8 r 

3. It ſometimes hap- 117 15 οο Add. 2 
| pens where the Co- s e 
4 efficient is very large, 19 1 1 | 
_ 5 ee ae . [20] 169295 Sum, dedu® from vork Seep, 
lue of ) is ſmall, . þ . 8 reſts. al 
that you muſt make 5 2 
that Figure 1ſt put in Fr es — Aae fon more) obs clan the 
Points over the Number given ** the iſt. Step above) denote. 
See the following Example. 
Example 3.] Admit a 8239 207406; what is the Value 
of 6? $2334 being 5 2 1 ee | 


* P 3 $ * * ) * * 
Oe” ; oy 1 * 4. 0 1 a 5 
p F<, 1 * 1 * F 1 » 4 j | $7 * F . „ a 4 p 
N S i MY S198 p 4 
= I - - ” 0 4 
"8 4 1 « ; of * 4 * 
' f 
8 * , 
= * AF - f 'E, . > = 1 . N 
: FA N n AN 
4 , 5 * 
2 * 
1 4 
10 k & a 


; 


pany in Ip * 1 muſt therefore conclude, chat che on wa 


ve but two places. 


Seckiz. Concerning glad, Equations. 13655 
Here tis plain the _— 
Number given admits «+ The Canon” = 2 Take an _. = 
of 3 Cubical Points, || as before | . Hf 1 
but the Root « (or | x Cons 9 — 
Ic) is but 37. F — — 
1. For if I ſhould 43 000 . Ne 

put 1 as . of I, 1646680 bf Kid Jr 

2 next the left hand; 165468 Sum, from the lt St 

that 1 (there being + Fe oP : , dos ue 

Points) muſt be 100. 5 _419295 reſts s of Step "rſt. 5 

Now a if I pag, eat „ ö Ern 

the Cor efficient by v1 1 N , ; TY, 

100, f. e. if I ſuppole | g 82334 — On 

two Cyphers py to- — — — bbs 

wards the right hand * = Sum or or Divicor. ö 

of it, ee be e 
8233400, weh (with- ol So 205 . TE 

out the Cube of the . = Sat No SopgReN Far 

P muſt as 1% 325 ke en 
per the Examples a- 1 670 = n em 4,9 22 Of ; 

_ be added) is: 8 47 7 5 — eme, anal] £7 

much too great to 14 419295 = Sum, from the 5th Step: 

be taken from the 33 . * N 

8 in the firſt * | © reſts. 7-235 3 By. « 

oi oh 6,4 : 
2. Seeing a leffer Di . bur Hud e 8 


| In Number e I therefore 


kung. ] Of Rien Gun, by Gaafu, e 


3. I therefore ſup 


would be 823340, which (by doubling the 8 — the left hand I 
find 16) may eaſily be taken from 20, (next the ſamę left hand of 
at the double of 10 (or 8 in the 
Root, and ſo proceed ; all the difficulty in this caſe being to put 

be firſt true igure in the Root; to which. end I have — ny 


Rate that contribute to do ſo ealily and nn, as n N 


7 
LF 17 


ol Admit wu 350u*=1225 125% "Or chat e 
unu _ ad thar 4 is pur =s.. 


A n e X n 85 This 


| * Io in the Root, by putting I Cy * 90 "ay 
wards the right hand of the Co-efficient (to repreſent h f) which” 


This Exapiple: is N 
an irregular Cubic 


compoſed of 2 N 


ap different from 

former; Where 
1 there be 3 Cubi- 
cal Points (or Ter- 


naries) yet the Root 
M but 2 Places, Viz. 


"Fa if we 1 
but t in the 3d 


place (or 160) you. 
will find 6bb + to 
be much more than 
can be taken from the 


Number pointed; and 


_ Io==b is much too 
little: therefore I try 
Fo b, and find that 
to be the Root, that 
produces (by its Cube 
added to bd) the 
next Number to and 


leſs than 1225125 gl 


ven, and therefore 1 
proceed as by the 


* 9 as directed in Example the iſt, an 


. 
4 
+. 


: N 


| 1 
thew the ma 
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11 


* ** 


1 4 
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82 


my 
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| Fl mi Tall is” pare 


= EIT 7 odd 
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Wii 1 Equations. Qiao. 
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: 7) r25 (Fo . b i * * 15 3 KK 3 


7 Wen 


1 4 1 3 1 . 


70000 -Sum. 


ns ah gar, a Dirdend. | 
-= 1 


16923 | 
. RTE | | ; 

| — F 
$1 =} ; FFF" . tb. 


* <a) a Dirie 
| Lie oo N 
5 IO 2 a [LY Op WS + 
PO I2 S | Su Wh e 
' 175600=2bed. C 
Si 


ee 


reſts © 


* m fue Cubic Equation g ue. 75 


3 F AS 7 ot. 
ing of the Farabola, © 200 IT 


2 2 y 


* &p. 1. * L 
115 33 533 M oe 


$ 
* 7 * 8 * i LY 8 
1 #4 2 1 «, « 45 3 


27 * „* ; 


«in ncliry e 


7 Pate ne of. the. 5. Sections "of a « Cone, being made by 


cutting a:Cone 
that wherein” you cut ; 


1. Draw the Line 


by a Plane parallel to che Si 


hich is oppoſite to- 


aud it is Geometrically formed thus 


CaBFg dy) the = the Section. 
croſs the ſame at right Angles with 2 Line at pleaſure, as. 
wy Gy * — . 


Then 
e 
5 8 e 4 b. Which is * 


4 e „ 
+ : i . ae * s 949 — * 1 


Sb ——— 0 0 
the Latus reflum, or Parameter, be given) ſuppoſe I inch, ſet half 
an inch from P'to-a and to p. . 
Then take half of one of thoſe Halfs (or 4 of the Parameter, or 
of 1 inch) and ſet it from F to v, and from U tot, ſo is 575 — 
Focus, and. the Vertex of the Parabola., A 

Then draw as many Lines as you SG a ** (as 607 
| Cr.) with a Ruler on purpoſe for drawing parallel Lines; and the 
Diſtance t to o in the Axis extends from F the Focus ro 1 in the 

ſame Parallel forming the Curve (v p 1, &.) which you may draw 
through the Points (% I Oc.) And having found the” Curve on one 
ſide of the Axis, as vi, ſet it off on the ſame Parallel, on the other 
ſide of the Axis, as vo, v0, Ce- and dra the Curve 600 v) ſo is the 
Section finiſhed, and (a Fp) is the Latus rectum, oo an Ordinat 
Applicate (or whole Ordinat) 00 the Semi-Ordinat, (which is com- 


monly called the Ordinat) * (v *in the right Line is called an —.— 2 


Abſcifla. . 


Now ſuppoſe a Cu- = 2 r 
bie Equation Where np pa 2 —4=07 ſo 
Or auu-LEZu -- 2 = 7 7 
ff, To find the Value of 1. From the ſame Scale by wich you 
ſet off the Latus retium of your Parabola, take 3 (the Co- efficient 
multiply d in the Square of the Root ſought) and applying it at 
_ right Angles to the Axis Ao 7 towards the 5 hand becauſe + 3s 
it Win cut þ in the 
2dly, Draw a Line at TE, cutting a {ſuppoſed Line (hi. 
the mide at right Ang ples, as 9 
3dly, Where that Hine iert As the Axis, as at & fet half 


8 becauſe — 55 viz. 1, from the lame Scale extends ff 


G · to 

— On ( erelt a perpendicular Line (u m) which will cur "x 
infinite Line 44 in r. 

$thly, From v 1 half | 5 towards the right ks” dene — 45 


and ĩt extends Scale) from r to , Which is the mer 
of the Circle "> Gin 


oF 
_ 6thly, Extend the Compaſſes from to h and deſcribe che Ar 
Ge Which curting the Curve at (e) the perpendicular Line (e e 
meaſured on the ſame Scale, gives #=1, Which i s EI or 
tive, becauſe the Section (e) is in the right hand part of the — 4 


See n en N*188 Sigg Dr. r e 


K* 2 * dei Sc. 


2 CY 4 * * * ve 
A 9 88 + Ya. Sd "ey * 
0 e * 5 > 
* 


2 0 — - r * N 
8 c b - f —. 1 
4 3 y wi E 
cs 7 PFJ 
* g 4 
A + : 


. area. a | 


16h a 
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Sx EON. XIII. ala r Cong Series. 


W. 


B N 


HA T is 3 5 is Sion Aber hi mi 8 
ging Series:in the foregoing Alphabetical Account at the be- 


15A FEE 5 wien I e by! u * as W 


. 1 N don 
. 3 a 4 * i „ js 
| 9 5 A Kr. —1 ee e 
b FI 7 ' Br 1 
. . ff CARES 
* — — . — — . — —— 
* : 


ET STE THIS Fun 


| * 8 Ee Ke. 


1 — Ie = tha Produst 15 


© Here it is plain, that if the Series was a never ſo 72 


the Negatives would deſtroy the Affirmarives : ſo that it had been 
the ſame in the Product, i you had run it only to u -l there. But 


my Intent in this Section is not to ſhe the way of repreſenting or 
expreſſing by a. Series, a Product, Root, Cc, for tho that be a 


pretty lation, yet tis not ſo eaſy to diſcover the Roots, Gr 
therefrom. But I chuſe rather here to ſhew the great Uſe of Con- 
verging, in —_— with ach caſe ag, 3 the Real 1 


3 


— Hi 
_ 1 I” II. To foul the Spare Row, eee I > 


Here Twill put 5 for the Square or Surd Number kiten ; FR cli 


| 11 ures in the Root; a= the 2d A . to the true 
Fj e=the-3d Approach; the ſeveral Approaches being the 


Roots an 

coming nearer and nearer. to the Truth of hi RY Root by ſo many 

Diviſions, by 1 of which ſeveral places in the Root * gained, as 
1s ſhewed under the fifth Head following. © 

If in the 8 above it be conſidered what Nr caged 

| will be nest co and $0008 Thy or what 2 Digits will be next to 


8 


; Series ch — | 


ginning « of this Chapter, and will be 292 490 . by the Rules 
and Examples following : as 7 2 b obo 22 TY a 4—5. 5 &e. | 


—— 


Sect; 13. 3 - 309 I 
13. 0 and put r hs thoſe A places i it will then be 5 =_ rr 27 = a 1 
the 2d PI 0 = 


Fer . De the id Ad G 1 F 1 ; 
Or in Numbers 133 67 — 3. 005 5 A the 2d Approach, | 
36. Dr. 


| 1. Et, += 3.6055 5X2 50009127546 Se, 
andr+a+e Orz.6+ $9954; 00000127546 which is = 


605551275464 — = the Square Root required to 13 places, (but 1 9 
e more under W > 22 Head the 5th following.) Or e uin de wo 
=2 — i which ſcilicareh t the Operation as to Cqua- lf 
| 2 , 7} —_ 
ring 3.60555, G. | — 1 

Gr inſtead of 3.6 at the 11. Approach, you may, as as in the com- _ 
mon Way of Extraction, put 3, whoſe Square is next to and * | 

than that of any other Digit deducible from 13. — up 

Prop. 2. at | the ary toy of a larger Number, as of 71 08071 „5 

=s, Cc. as before. 
371 Ag 19= Er the. dy N 
Sr ; 
10. f 27 (58) = 26 a the 2d. Arwed, 3 
r + a Sign ta ht 


Again 371 4 deu 1946 x2 50013787=ethe | | = 
And 7 AE, 19.26 Þ 0013787 +=39. 261387 e = Y 


Root ſou 


So by the ſame de of Converging! TE. the Square Root or h 
4712345 is found 2170.79 36 © 


III. Approximation, or the Extraftion of the ig Roo by the Med 
of Comverging Series. 


I ſhall alſo pred; in this with as much Plaimieſs 48 1 can, ob= 
viating what only is to the purpoſe. Be 


1. Suppoſe then I would know the Cube-Root of 13 =9; for the Es 
firſt in the Root which is known here I put r. Then the Proceſs, 3 
as in common Extraction, (which is the beſt way in this Caſe, as 
being moſt 5 and certain for the ad in the Root) will be I 
= 377 R=. 3 the 2d in the Root. | = 
Or fuppoling 23 2.3 put in the Root together (for I can eaſily ſee char _— 
2.3 is the Root of the next Cube Number to and leſs than 13.000) = 
ir will be as before to find the r 2.3 r the iſt Ap- 
9 Then 


- es ttt 
— 1 
* 


Then ENDS ee Ab. 3 now 2. ede 
And —R' — 3RR= r = the 3d _ S0 is 
4 35¹333＋4 the Roe. 
Ori in Numbers more plainly thus 
19%, AS ! (=12.167) = $33, + 2:37 * Cu _ the 
„ 7 
And 132/35 ta 977875) = 022345 £2.35 * (=16567 x 
5 "001333 + = tt ad Approach. | 
And the aſt Approach + the 2d I the 3d = 2.3 a Ang 
is the Cube Root of 13, done with near 200 Figures fewer than in 
| the common Way of Extraction. But ſee Head VIII. followi N 
1 2. And if we put r = the known part of the boot, and. a or | 
1 | we new Approach, you have « 
—_. 8 rr + 21a + aa= the Square 8 IN 
D dae, 37a*+ a* = the Cube A to 


_ So likewiſe 74 eee „a“ the Biquad 
wk And * orta* Len 4 Pgra La“ = the clolid 
7 


Anͤcgsga as in che Square and Cübe Riots it appears to be (putting 

__ for the Number given to have its Root extracted) 

1 £544 2 rar the ſeveral Approaches in the Square Root. 
1 zirr Sa the Approaches in ** Cube Root. 

1 "forthe Bur cn Sch Bn ir be * | 

= A * rar = a= the Approaches to Ss Biquadrate Root. 

al | And r ira = the Approaches to the Surſolid Root. 

| 2 5 Hence it appears, That the known part of tha 2d Quantity next 


the left hand in the « 28 Powers: of r 4s is Joan] Dr. 
viſor... L come Hat, 


6” Fo 


W 5 


3 1 5 | 3 
v. 4 illuſtrate e notch the | Exrraftion 0 ihe Bi- 
* Roots by way * Comverging Series.” 


* the Biquadrave kun of 314 Tue Proceſs i (he My 3 


— 4 


2 , 314m? Erze) ear. (=256) aa Sis 4 
„ee 

2 314 1 Ganga 1.1696) rs WITS (=296) = = = .009 3 „ 
1 dis IO =a ny 285 
_—_ And by re 1 Method with — you have 
n 420991 fore Root of. 32%. 9 
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Sg: geln. „ 


22 1 fa the Surſelid Reo "of 314 (the firlt r=3) the Proceſs 


will 56-1115 Hed 
22 4193" 6 71 6 10 Ene. 80 0 945 | 
: © VEW'F 15 ee 
24% 3143-1" (=286.29) =27.7185 2.461. 75 n = 05 
22245, "Tex, TIF =rLRWs 


3dh, 3 143-15" (=3 10.1364) = 3.8636 4 Fr (=491:48) =_ 
ora. 80 is 3.157 Sa new r. 
And 5 in tho ſame Method with thattiew * the Sur- 
ſolid Root of 3 14. is TING r 
But there 1 is Jet Ons: 1 1 8 


V. Another Way of 8 ( th — to the N Rove: 


For as in the it Example in the Square Root in this Sect. . 
Canon was (putting 5 the Square Number or Surd given, and 1 


for eich Approach to the true Root) — 5 Sr the 2d, Of. (or ſire” 


to a) bo in this Method L am going 1 the Canon is | = * 


Der the 2d, Cc. 


rw a of 
Now ſuppoſe 5$==13,,/it follows thas * kult 17 ho Figure in the: | 
Root) is 3, ſo that 13 3 6 =3.66.==r the ad. 2 
5 3 366" 7.32 = 3.600955, =P3 
_—— of And 13 + ” 5 e * l 
the r next before. M 3s 4th. 
From the laſt Example you may note, 
1. That though the preceding Number. be k „ yet by every 
Repetition of Proceſs according to the Canon it convergerh or 
. comes nearer to the true Roqt or Value of r. 

2. That the Places of the Digits in the ſeveral Approaches are 
true, accordin ng * to the Progreſſion 2 * TWP. is 2, and the 1ſt. 
Term ==1. Places. | 

In the ſt 9 1 Viz, 3 bag w. 
1% +> 8. © 2 390% | : 
a ; 32323 4 8 1 the: 
C 
$9 * ny = the Squate Root of 13 prope. | 


And if the Operation were repeated, as 3.605 55 129 + 13 . 
r 2, the Quote * give 16 places true in the 5 'S 
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pproach affords double to that N 
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4ſt way which I take to be ſomewhat eaſier and ſhorter in the Ope- 


" rations of Dyviſion. 
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 "Set.i3 Converging Series. 373 

, n . Polls. ons | RE 12 | 
4 VI. But to perform the af ation by the Method firſt taught making 
. 3 — the Total of the Approaches ; it will 

2 ftand 4 a of | | 3 8 * 


1 4 4 3 1 - N . N . N ; 2887 | | | 7 
. ©  29507710.4132345=s5 (5=t e 
— = 6 * G 1=? | 

5 2 * | ; 10) 457 e the ada 4 


— mmm———_—_— 


| 0 * 
: ED and t the 2d +a the 2d=tthezd=5 432 
2t =108) 35. + +, (0032. =a the ad. (2-111 I | 
: 11 +847 R _ .t 3dtathe zd t 4th == 
_—_— and t the 4th==5432.1000 © 
29507710 * N * f os 
., 29506624 rt | | 


21 = 10864) 3 10864. + .. (0000.1000 = a 3d 
| | 0132 | 
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* — 8 


—— 


| \ 
29507710.41323450 
295077 10.41000000 =? t 


—_—— 


_ | 2t=10864-2000) , . . . . =.00323450000 (0000.00000029772 12=a _ __ 
| 353 1061660 n 
4 » 2783260. 


227660 23432. 100009. 


10376 =theSquareRoot ſought. 


This Method ie are than the laſt 2 * 
the Fi in the Approaches are not repeated by dividing: or the 
Sum of the 1ſt (+) and the (as) is = the ſaid Root. 

And as in the laſt Example the Operations in Diviſion are ſhorter 
than in that next before; ſo the Canon for the Approaches (next. 
after the 2 firſt, when the Squaring of the Approaches grows ope- 

| roſe) does ſhorten the Work of Multiplication ;- or that Prop. of 
_ Euclid (I think 1, 2.) which ſays, That of two Lines (or Num- 
bers) if one be divided into any Number of Parts, the Sum of the 

Re&angles of one by the ſeveral Parts of the other, is = the Rectan- J 

| gle of one Whole by the other. e | _ — 


6. Þ 5s 


0 209: 5 4 7 K * N * * 
f 8 , l a - 1 
: "FAR : ba ; . | 
5 : 8 & * g 3 
3 - Catia tb "Chat 
 —P . C 3460 * - © 
; 374 ot Y 8 E. 2 ; x 


Bur it being y Deſign here, only to ſhew how A large Multi- 


plications for ucing the 4th, &c. Approaches may be contract- 
ed; I ſhall explain the fard Canon, whiets is grounded on another 


Prop. of Euclid, i. e. Any Line (or Number) divided inte two 


Parts; the Sun of the "Squares of the Parts, more the double 


of thoſe Parts 1 ele Square of the Woe: -- 73-4" 
5 $0 in che la Example puring rhe 3d =6 | 


Ig&.=> 


e — — 33 che Square Name, given = 5 


„ < 


to the Canon under the 


'roward the Square Roor, 5 lee, 


—=4 the Ach. 
Now whereas it would | 


be a little tedious to ſquare the wha 1 1 "+" = 5432, 100% 
(eſpecially if the Cyphers were ſignificant Figures) I therefore al- 
ways divide it into 2 parts juſt at the meeting of the Approaches,. 


asf the 3d, and a the 3d, viz. into 5432, and .1000, then as the 
Canon directs: 2 | 5 


1 # 
| 2 be 127 | 
> nd bb = 29506624 tin the F-* oc -boleve;. 
. 1 (ready done.) 
| | 8 773041 = = "Why Sum = 3 1. tt in 


1 this Spill n way | performed) you Yom the Ms of 
1 inſerting 12 Figures in 293 and the Piyiſor hg 2c: 


55 a * 2 Re in 7 laſt Ce ſo _— 


"x 
Pau 8 i | | 7% a . A 


- i.” 
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g uſed, 8 4 dag "EY 


| 5 does much facilitate the Operations. And thus I think I have 
made 2 matter * more . in the N 


8 x 1 # — 1 . , 
* 8 5 ag 
8 f . Ys 
Fa? * > g F 1 5 - 
- * ; 7 — F 
p 15 * 4 Wl > C3 
5 * # F * Oo 
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dect. T3. et  Compoging Series e 


VI. n eee eee 
den the Cube Root: — 33 mme, 2 


55 — __ Root ſought =»... v 
Fr "a Flach Approach =a 
| l Aid the Sum of the Ap-Y.Q.,., 
4 | 1 proaches i 


1 Note, You 3 down ſo much of 6, 5 wil admit of | 
$* to be deducted. | 


2. If any thing had remained upon dedu&ting the laſt 5, you 


muſt have put Cyphers, and divided again by 35 . See the Opera- 


tion, and che Probation thereof. 


 3314864851729443666365 $267 (3==a ERP — 


3 150 61 (een. 02=a the 2d. 
1 HS ap 2 Taten zig. 


33148=part of. 
; 32768= 10 \\ 7” 4 | 
8 — 2 3806 ( 00 123 the 3d. 
| 7344 n= the _ 
„ 1 TRIB 
- 1 * 2792 i 4 SA | ; 
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| 331486485 17594= = * 
- 31473 10244867=5? wg ad) - 


4 5 4 * 


,- © 20000787203 me the Q 5 123” 


1 7136031026 2321234323 
"7 9447082526 _ | - =sxhe 3dr. 


331486485 1729443666365 6267=e N 
33 1 1729443666365 6267==0) 4440 


— — 


„ -* 


0 reſts, ergo $41234323 =Root 
| aired. 
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N Ls 


tte Theorem. But the ſafeſt way is not to 3 
Diviſion than in the Example. 


: A, 9 83939 1 * 4 , 
oy * my * Y "F * 8 * : < : * a 2 Is - 8 * N . | Pala, 4 
0 * N * A - e N 1 "ha. * 8 * 
B „ — n ö n 
8 » v ; * a" 3 * %. 3 , 
A * , 3 - * 8 1 % + 
* - 


'This might be proved: by the common Way of Extracting, tho 


with very many” more Fi 21 ſhall chuſe therefore rat er to 
prove it by Involution the Rove, AT by 2 1 1 gh at 


once, as 18 * 6. hi 3. 


30133 . Root. 
* a 


„%%% Donn + one 

%% ũ LEO pb LIE on ah 

. 173288389429 Da . 
, ee, "a 

. f E * Do us dry 4 * FRE" 
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ntl — 4mm 


oO * 5 


224  2373404276a85171367 
458. 4437234081750 38147 


237340427628; 1724069 He oo *. 


+, - 2167021295 738634909 . 
3095 744708 19804987 


; 2 4 | 33 1486485 Ss tapes Proof, 


"2Y Note, Thar tho you put a Figure or 2 too many or too few, or 


too little or too great, next the right hand of your Quotients, it 
will be rectify d in the following Operations, if you E as per 


her at one 


VIII. To illuſtrate What is ſaid in i [Note 3.] I ſhall ſhew.-how 
ve firſt Example of Approximation to the Cube-Root foregoing in 
this 13th Section, is done by different Approaches and Figures to 
What it is there: And how. to manage when Negative Numbers 


full in, as when the Cube of er 1 from 


which ery are ing landen! 


= * «5 
J% a ; 
= * * | * 
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7 0 F 
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5 + 
„ 
=... 1 7 
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_ tht} * 3 = PP 5 8 TY * 1 "Y ie 
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# _ - 8 2 LS Z 3 * 
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© 117 T4. 
1 — 
$68.1 cr, Keie. : 


2 TY 4 * o* che Approaches = ET 105 


The Theorem © = a de 2d, Se. — ö 


ne. eee We 


34% 12) 0 

9 — ——— — * 8 | * | . 1 * 

0 "i 2 * 
1 * Ewe * 2 75 7 
1 * y” "© f Tz 3.000= J | : & 2 * n 74 1 8 , | JCI 

> —=C - | 
| | >. — . hs «4 4 
"* . n : 4 l 1 F 


I {ws 9 8 
n, 180 —824900 reſts . the 8 1 


1 13280 £ RN” \ | mag yr 
"HIND | i 8585 3 
Besfe F | 
| * 3 *=1660135718) = —0176762 18240000 (—coro647=athe 54. 


10748610600 2.3 114 = π 3513353 
7877962920 ' = the 20. 


1 
13. 
R 13 00001015 5464809397977) (the d) 
ieee eng 000010155 4648092 379770000 "NI 
N | 2036649617910150 + 23513353 
: | 3780163100023230 =2-351394687722 
Ye 4 | 4628984842007 © 
_— "Da + 113116982262601060 => ths Riter of the = 
1 e oy a 
I. It may be obſerved 8 che laſt Operation, That there are 


different Digits in every Approach, from thoſe in the Approaches 
under the firſt Example of the Cube Root, in this Sef. foregoing. 
But zuh, That tho the Digits toward tae right hand in theſe Ap- 
proaches be wrong, yet thoſe 4's ariſing from the ſubſequent nope. 
e r 


4. Altho 
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1 
1 
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* * F * «por * 2888 ad 0 Ty "I — 1 * 
R = a * 1 3 n ns * * _—_ 
9 . pa : Ig : . «> 
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; 75S f 88 * 
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** by 92 $$ "Ss C A 
1 NA > FS 2 $5 * 
ed. 24.6 e | , . RY 
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398: Comvergeng Serves, Ch. 
2. Altho the Cube of s does all along exceed c the Cube Num- 
ES ber given, and cannot therefore in the common way be ſubtracted; 
pet by the Rules foregoing in Logarithms and Algebra, and under 

the word Negative (Arithmetie) in the Alphaberical Explanation at 
the beginning of Algebra, it may; (for example) 13.824 may be 
taken from 13-: but then there will always remain ſo much leſs 
Than nothing to be mark'd with the Sign () as the Subtrahend 
=_ (or Cube of 5) exceeds (c) i.e. in this Example of deducting a 
(the firſt) from c (or 13.824 from 13) there mult remain —.824 to 

de divided by the laſt Approach ſquared and multiply d by 3. And 
therefore that Quote mult be negative, i. e. —.0476, which added 
co 2. 4A the fi (as Per the Doctrine of Addition of Algebra) the 
Saum is 22.3524 And Ao forward of the Management of the 
other Negative Numbers or Quantities; as is taught in the Arith- 
metic * under the word Negative, at the beginning of 
Algebra, Chap. 10. and alſo Sec. 2, 3,4, 5, of that Chapter; and 

alſo Set. 3; of Chap. fo an RR. + - 

Theſe are the moſt Brief and Accurate Ways that I know of 
Converging Series, tho L am got ignorant of others which ſome 

Authors have been fond, of ehibiting; but they are neither ſo 
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mort nor accurate as the c mon ak. of Extraction. I ſhall give 


tte Inſtance which they have ity'd in finding the Square 
| | Rootof 133225. 5 +4" 600-0088 


3% Their Way by Converging Serie. The Common I ay of Extraction. 
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 Converging 
Their other Inſtance of Converging, in the Example of 2 takes 
25 Digits more in the Operation than the common Way 


traction, and is not true in the 3d Decimal Place: Wondertul 
new Invention g pe 
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"Series. 
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07 q he Serj, uration an of Siper fries and 4 Solis. ; 4 
Intent is to be as Brief, und yer * 
poſſible; not doubting but the V. Variety EP er a b 


| here meaſured, more than any other Treatiſe of 42 
fl Meaſuring contains, that I have ſeen or believe to 43 
be publiſhed,” will meet with the Approbation of 3 

the Studious in this Geometrical Science. 4 
The Dimenſions I will ſuppoſe taken in Feet and 
Decimal os as beſt anſwering that Accuracy and Brevity which © © 

will be expected from me: But at the Clofe of this Appendix 1 2 

ſhall give my Advice what Inſtruments are moſt proper tor the ſe- 


veral kinds of Workmen ; and alſo by what Denomination the ſeve- . 
ral kinds of Work is valued. 


SARGALEALEAEASAREALAAGA GAGE RA, 
< oO AB abs e 
5 _ any Super ficies. 


55 Superficie is properly defined to conſiſt , only of Length and 
g Breadth or Girt, wi taking any Notice of Thick- 


neſs. 
A | Ss CT: 


2 = "The cura opa &c. c 


82 o. . Te Geometrical Square and aal dea, 
Romd us and Romboice. 8 e 


* = 
8 een p 
: 2 

« T 


Pong 1. To nieaſure the Geometrical — pre” 
Definition. This is a Figure conſiſting of 4 equal Sides, and 
as many right Angles: as Hg. 1. Plate CCC. 

Rule. Take the Dimenſion of one Side, as ab, end multiply i it by 
itſelf, gives the Content. . 


. . ©. * 

> * . 

M1 
8 


Example. The Side of any Gad dein 11. 28, N 11.28 
the Content 1 3 found 127.238, as per Marg. „„ 
' Prop. 2, To fond the Area of a Paralelbgrum. — — —— 
Defin.” This is a Figure conſiſting of or bound- 31794 
ed by 2 longer equal parallel Sides, and 2 12408 
| ſhorter equal and parallel Sides, having 4 | — 
right Angles : as Fig. 2. Plate C. r 127-2384 
Rule. Multiply the Length by the Breadth, K 
and the Product is the Area. 23.53 
Example. The Length a = 8 335 breadeh r 14 | 
n, See whe Work. lo! oi 26 t; — ] 
Prop. 3. To find the Area 425 VER 5 Al = 50.5895 


* This Figure is bounded by 4 equal 
Sides, and hath 4 Angles, the 2 oppoſite ones 8 9 and: 
the Sides parallel: as Fig 3. Plate C. 

Rule. The Diſtance between 2 oppoſite Angles, as bd, ee 
by the Line ec, gives the Anſwer. 


Example. The Diagonal () = 1.3453 cen 5s | Caine 4 Te 
the Anſwer is 1.139. 3 A 85 
Prop. 4. To find the Area of the Romboides.. | . ; 
Defin. This Figure is bounded with 4 right Lines, „ > KeSIDQ 
the oppoſite Sides equal and parallel, and the ; 
oppoſite Angles equal: as Fig. 4. Plate C. RE 
Rule. Multiply the Diagonal 2 5 by the Perpen- 142.47 
dicular c n or mr, and the Rectangle aner 4.127 
Example. The Diagonal ab = 12.47, the Per- — 
icular en = 4-127, and the Anſwer is 33669 
- hetelore, as per Margin, = 5146369. „ HE eie 


"ec? 


n * . 

N 1 * n % 
M0 4 * 

299; "PR-Y - 8 


ect . 7. 2 the Comic babe. 1 


8 


$ BCT. I. 15 meaſure 1 the Conde Sections. 


I» £ 23 ic3 2 I 1 A 2 

RO P. 1. 8 Triangle. | ..- Dai a1 
' Defin, Right-lined Trigngien are of 3 kinds (beſides the equi- 
lateral, whoſe Sides are equal) via. Right-angled; as (a rn) or 
(un) right- angled at r in Hg.. 2dly, Scalenous Triangles, as 
(oro) the Sides of which are all unequal. And, 3dh), Iſoceles 
Triangles, as (a n x) appears; 2 of whoſe Sides are equal. This 
laſt is one of the Sections of a Cone, made by cutting the Cone 

(e ua ga) down the Axis, as (op Fig. 5. Plate C. 
Rule. Multiply the Baſe (as x a) by half the Perpendicular (as ur) 
or half the Baſe by the Perpendicular, or the Perpendicular by 
the Baſe ; and taking half the Product, will give the Area of any 

Triangle as above mentioned: for all Triangles a are *. a ee 

of the ſame Baſe and Perpendicular.-. 


Example. The Baſe (a x) being = 9.35, the ws 9.35 
Perpendicular 1 = 12.42, the Au is 5 | 6.21 
38.0635, as per Margin. ä — 
Prop. 2. To meaſure the Circle. Win e - 
Defin. This is formed by cutti 15 ; the Cone... 99/335 0680 
(xwwa g xn a) parallel to the (rvags) — — 
28020 Fig. 5. Plate Co VV. aue 580635 


Rule. There are ſeveral ways of finding the 
Arxea of a Circle. As, — 
i, As 7 to 22, ſo the Diameter (as r = _ 6, ) 5 ir- 
„cCaumference. | 
A4, As 1 to ** fo the Nane! do the 8 
„Then multiply the Circumference by a ath of the Diameter, or 
a a 4h of the Circumference by the Diameter gives the Anſwer. 
Or the Area of a Circle is found without the Circumference thus: 
TA! is to. 7854 :: ſo is the Square of any Diameter to the 
rea. 
Example. Admit the Diameter (r 5, Fig. 6.) be 
=-14-32, What is the * ? 
* the laſt Method FLY 
| 7854 :: 205 a, 161 05658 "Cab! Www 
Prop. 2, 75 meaſure the Elipfis, or Ou. 
Defin. This is a Section of a Cone, made by IIS — 
cutting it through both its Sides, but not pa- a = 205-0624 
rallel to the Baſe ; as the Section (te) Hg. 7. + 
Plate C. which produceth Fg. 7. Plate C. 8 . 
. ” a | 3 Rule . 
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Rule. Multiply the Latus tranſverſum (or tranſverſe Ax) It, by the 
Diameter Conjugate (c d) and the Product is'= the Square of 
the Diameter of a Circle e to dhe Oval: then work as in 


the laſt. r 140 
Example. Admit I: 22222 5 34, ande d== 124 25, 1181544 on 
the Anſwer 1 15 found 147 95 fere for 25 Sog C — 12. 28. | 
1. +7854 :: 188.3752. 147.9499 | — — . 
Prop. 4 To find the Area of the Parabola. 472952 : 
Defin. This Section is formed by cutting . . 18408 | 
"Cone parallel to the oppoſite Side, as in the = 
Line # 5,.Fig;'5. which is parallel to the Side © ee - 188. 5775 4 
(a) and produceth a Parabola; as Fig. 8. hc Es 
Rule. 'This Figure b 2 Thirds of a | 3:84 | 
Parallelogram made of the whole Or- ES 2.54 
dinat (pa) and the Abſciſſa ((C) —— 
therefore multiplying thoſe 2 Lines 
together, 2 Thirds of che Rectangle ES} 
is the Area. 8 5 
l Admit ap = 3.84, and 4 5 
2.54 2 Thirds of the Rectangle i N 81 
=the Anſwer = 6.504. e hee = | 
5. To find the A the Ebel 346 1 wot 
N Space.) oo 


Defin.. This Sean of u Cone is formed © 'by eurcing it (nor parallel 
to the Side, as in the Parabola, but) ſo that if the Axis of the 
Section were oontinued upward, it would interſe& the oppoſite Side 
of the Cone produced: the Sections Axis is repreſented by the 
Line ys; Fig. 5. and producerh: an Hyperbola, as Fig. 9. Plate C. 

To meaſure this Figure, there is no general Rule that can be given 
for Practice: But the Inveſtigation is performed by the help of 
the Aſymprotes, an Infinite Series, and partly by the Method of Es 
Fluxiens; ; which tis not proper hete to inſert. N 


SRT. III.  Tomeafure any of # the Regul; Pohgons 


De Theſe are F ures coniſting of above + < mal Sides, „ We 
| as many eq es. TREE: 
"The Sore 5 equal Nees, "US 505 60 Augen | m 
wc Hexagon 7, £17 © | | 'D, 
; - "Heptagon/ FIT I. 52) 2.21 DIFFER 10 Fi. I 134029 
a Octogon 5 Te 8 Ns Fe, l 2 US; ; COLE : | , 
Wo. ene e I WWhe ® 
af > | 


9 * * * ä — . ** 
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The Nonogon having 9 equal Sides, and as many Angles. 


Agon. 10 
| - Undecagon . - FOE IT 56) K 
he IR Dodeecag n il Re, 
Rule. To meaſure any of wels, 164 Eidet Kom i; 2 OA ge 
| thiar include a Side to the Center: then find the Content of t 
Triangle, as taught Prop. 1. 2. above. Laſtly, Multiply the Ark 
of that Triangle by the Number of Sides, and the Product is the 
Content of the whole Polygon. Or multiply half the Sum of 
the Sides by the neareſt Di Lance from the Center to one of. the 
Sides, gives the Anſwer. | 
Example. The Side of the Pente (54; Cc) Fig 10. = 15. 34, 
the Perpendicular (or Radius of a Circle inſcribed) is re = 10.5 : 
So that 15.34 multiplied by 5, the Number 


of Sides, gives = 76.7 = Sum of the Sides 238.35 


half of that is 38.35, which multiplied by f 10.5 
rc = 10.5, gives the Area ="402.675. _ 
Anfoer = 402.675 


SECT. IV. To m ure the Trapeziun, the Parallelagramic, 
the Polygram, (or Multangle,' or irregular Polygon) the Area 
er Swperficies of the C Minder Cone, and Sphere. 


OP. 1. To meaſure the Trapex ium. 

Defin. This is a Figure of 4 Sides and 4 Fa uncertain 
"whether Pays! or equal, but is commonly neither; as Pig. 11. 
Plate | 

Rule: Multiply the — Cw): FR half the Sum of the Perpendi- 
culars m p and cp; or the Sum of the Perpendiculars by half the 
Diagonal, and either of the Products! is the Anſwer. 


Example. The Diagonal an = 17.42 ; the Perpen- 8.71 
S pinks wil ty = +”, half the Na- 6.6r 
gonal is 8.77, and wp more cpÞ= 66 r, rhe r 
Product of which 2 laſt is 58 06666, G. 5226 

Or haif the Product of the Diagonal in the Per- 8 — 

iculars gives the Anſwer. Anſw. 58. or 1 

Prop. 2. "To the Area ef the Paralielogramic, or 

Parallelopleuron. 


Deyn. This Figure hath 4 Sides, 2 of which oppoſite are parallel, 
and of 4 Angles the 2 at each end- a och as * 12. 
* 5 * 


| Bike. 


— 
—— — 
— 
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To 9 3 the Oplinder, Kb. he. 


* 0 EN 
A 3.4 
” 


To Mali half the Sum of the 2 Sides (vr) and 9 0 by the 


Length (tw) gives the Anſwer. Or a Diegonal (rt) multiplied 
by alf the bom of 2 Perpendiculars let 


fall on that Diagonal from : and v. Sam u more t r 1.49 


Example. The Ends ru o. 79; t oY 5 —— 
Length wt = 8888, Cc. half the uͤmnmn * 745 
of 752 and 7 mulriplied i in 8 =.66271, hae ror r 

Prop. 3. To find the Area of the Polygram, - — 

(ſometimes. called an ele Polygon, or 1 5960 

1 Mult angle.) Age j | | p 8 owe - 

79 * "This is any Be Figure i bo rr aer 


having above 4 Sides, which are uncer- 
tain, and generally unequal ; as are alſo its Angles : as Fig. 13. 
Plate C. 


Rule. Firſt divide your Figure into Trapeziums and Triangles, and 


then meaſure the ſame as under Prop.1. F. 2. and $. 4. 


Example. Figure 13 is divided into, 


8 The Trapeziums (u t m qv) | In the it, qt=18.26, the: . 13 
. .andqmprq| ux=5. 17, morehm=3. $==b6. . 
0 And the e 4 7 4 4. = 
$i N 
3 
Prod. = „ 


i In 2d Trapez. ap= hag nan 56065 


nne 45 / morer i122 2.31 = 1 
In 3d or the A, 3 the half =5.36 22 
r 0 the Perpend. = 3.2 . * = 17:5272 
The Sum —= hs FOR of the whole 9 7 1 3: = * 


Prop. 4 75 find the Area of a 


Cylinder. 
Defin. This Figure is defined Area of 0 . part 
under Prop. 1. Chap. 2. F the. Cylinder is, 3. 1416 
Rule Multiply the Ambit or tzherefore— 
 Circumference of the Cylinder x Area of the Baſe = ot 7854 
by its Length, and to that Ditto == 7854 


KRectangle add the double aa 
rea of the Baſe or End, and Whole Area (or Sur) '= = 47124 
* Sum is the whole Area. | 


Example. Ambit of the Cylinder = 3.1416 ; Altitude as alſo the 


Diameter of the Baſe = 1. 
But there are 2 other ways of doing this, where the Diameter and 
Altitude ate apron As 


2 


Sect. 4. To meaſure the Area of the Sphere, &ci 7 


. N 4 * 1 th 
. 2 * mY + 
* 
— 
W's; 


E pm ” Sv 3 
# a 


As, .2aly, Multiply the Area of the Sphere having the ſame Dia- 


meter by 3, and divide by 2. 


Or, zah, 6 times the Ares ofthe Baſe or End is the AnGwer, Thus 


6 times 7854 is = 4.7 124, as above. 


Prop. 5. To find the Convex Superficial Content of a Sphere. 
Def. This Body is defined where its Solidity is meaſured, Prop. 4. 
Chap. 2. and tis repreſented Fig. 6. ie Go A 


Rule. The Area is 4 times that of 
great Circle ; therefore baving 


1 » if the Diameter found the Area [4 
of a great Cirele of any Sphere, 


r it by 4, and you have 
the Auſwer. ; 

Example. The Difneter of Sphere 
being 12, the Area of the ſame 
18 45% 39, as per Margin. 


& 44 * * 


3 


\& . 7834 1 Ae 


r % i 4 r 
4 a {A 1 
* Fd 


Prod. = 113.0976 dren Ciel. 


MT. 


452 3904 = Arta of —— 


| DDD: _ 


Prop. 6, To find the Super fie, (or 90 of a Pyramid. 
Defin. This is a ſolid Body, having (generally) a Square or ſome re- 
gular Polygon for 1 its Baſe, being tapering like the Spire of a 


eeple, Cc. 


the Sphere. 


Rule. Multiply the Circumference of the Baſe (or Sum of the Sides) 
by half the Altitude, and it gives the Superficial Content. | 
Exanghe The Side of the Baſe Sof a Pyramid (being an. Octogon) 

is = 5.65, that multiplied by 8 = the | 
Number of Sides, and- * Product 
by half the Altitude == 30.7, the laſt 


Product is the Area fought. _ 
Prop. 7. To find the Area G a Cone. 


Defin. The Cone is a Solid which hath a 


The Total Sides = 45.20 / 
Half the Altitude 30.7 


Circle for its Baſe, from whence it is 


gradually tapering upward till it ter- 
minate in à Point directly over the 


Center of its Baſe ; as Fig. 5. Plate C. 
Rule. As the Radius of the Baſe : Is to 


the Side of the Cone : : So is the Area 

of the Baſe to the Area of the Cone. 
Example. Diameter of the Baſe=6; 

Side of the Cone = 15: So the Area 


of the Baſe of the Cone is found = 
28.2744 ; and the Area of the Cone, 3. 


as by the 2d Analogy 141.37. 


24:65 


3 


Area = 1 387.64 64 


I, 7854 7 2 


36 
0. 
28.27 44= Area of the” 
Baſe. 


18 :: 


Rad.Baſ. Side. Ar.Baſe . Ar.Cone 


28.2744. 141.3) 


Or 


8 Jo nd ihe Arca of th Parts of a Circle. Ch. 1. 
oF = -- Or Note farther, That the Area of a Cone is = that of a Triangle, f 
1 whoſe Perpendicular is the Altitude of the Cone, and the Baſe 


the Circumference of the Cone's Baſe: For in Example, 
I. 3.1416 :: 6. 18.8496 = the Baſe, or Circumference ; half of 
which multiplied by the 15, gives the Anſwer as before =141.37. 


—_ 8 xcT. V. To find the Area of the Parts of a Circle; ; as the 
JN | Semicircle, Quadrant, Sector, Sagen, Le. or eq | 
and the Trachoid or Cycloigal Space. tell. r wor 
1 RO P. 1. To meaſure the Semicircle, Quadrant, ail Seffors if a 
_ == : Circle, alſo the Segment. 

| ie The Semi or Half-Circle is the Space between (d nl d) 


Fig. 14. Plate C; the Quadrant or Quarter of the Circle is (4mcd) 
the Sector is cbrec or the like, leſs or more than a Quadrant. 


Kale. Multiply f fourth of the Ark, or Curve Line, by the Dia- 
—_ meter of the Circle, and the Product is the Area required. | 
—_ 2 The n is 3.1416, the Diameter of that 


* 


bo . 5 Circle 
"The Ark of The Half-Circle ab as bmd = 1. 5708 
of the Quadrant cmdc as mmd 7854 


= of the Sector rec as erb 1. "th 
_ 8⁰ that 1 fourth of 3.1416 = ,7854 x by I, gives. 78 94 the Ales 
= i = N of the Circle. | 
—_ I᷑ fourth of 15708 3927 x by 1, gives. 3927 the Area 
—_ - oe the 
Fj 1 fourth of 7854 = 1963 x by 1, gives 19635 the Area 
: 8 of the Quadrant. 
5 8 x fourth of 1,05 = .26271 x by 1, gives . 26271 the Area 
5 5 of the Sector. | 
And the Area of the Sector (cbrec) leſs the Area of the Triangle 
—_ (c bne c gives the Area of the Segment (e3 n b re) Fig. 14. Plate C. 
* Prop. 2. o find the Area of the Lune. 


== Def. This is a Figure like a Creſcent or increaſing Moon ; as 

_. (arnoa) Fig. 15. 

_=xz Rule. Find firſt the Area of the SIS (ucarn) and from that 
deduct that of the 1 7 8 (ce an) and theRemainer is the Area 


of the Lune. 
. The Diameter 126 1, and conſequently the 3927 
8 Ark ar n = 1.5708, and Area = 3927. 121 
| Tue Area of the Sector eaone is = 256, from Whicck 


deducting the Area of the Triangle nean = . 1355, 3 
ES t 


e Te + find iin fold Gament of a Sener, 9 


the reſt is the Area of the Segment = n0acn =-1213 Which. 
. 2 _ the Area of the Semicircle, >» there reſteth the ANC 


5 3. Wt find the p of the Trochold, or Cycloidal 1 8 
Defin... This Figure (as 16, Plate ©) is generated by the. Circle 
„er) Which turneth round on the Line ar 6 tha Point at 6 
beginning at a, and when it touches the Line again at c, the y- 
clordal Curve abc is finiſhed, and the Space from that to the e 
ar © contains 3 times the ſaid generating Circle. 1 
Rule. "Therefore having found the Area of a-Circle, LN er 
is.(rÞ) r that by 35 and i it Produceth the Area of — G- 
cod s 1 4 7 


he Linerb= 1; Area. 4 che Circle = 750. and of 
the Gee Space = 2356. 


AAAGASEEASELALAAGAGGESAAGERAG ed 


— 4 


3 2504s . H A P. 5 i 
I iy — 3 ” 
The  Menſuration 7 e Og, SF 
: erer. ry 7. e the el "PN 75 Cylinder 175 , de 
i ah tale 6 Jelopifed and BUM 2 5 r 1s 
NCT: Ro I. 7 meaſure the Cylinders © 2 


) tt A Cylinder is à ſolid Body OFT a. Gre 4 irs, © 
hae, and is of equal” Circumterence 52855 obe end to 
- == -- the other, like a Rolling Stone for Walks, « . as he 
Figure 17. Plate 
Rule. Multiply the Area of the Baſe (found as under Prop, 2, of 


Set. 2. Chap. 1.) by the Length, and the Product is the Anfwer. 
Example. The Diameter of the Baſe, as (ab) r 


c d)-= 1432, the Area of that Circle will de 5 1 og 1 
x 161.056 ; which multi "3-4 by the Lenoth © | | 14.32 
5 (bc) = 1432, or kn the ſolid Content, n= — No > _ 
2306-32192, as per 55379 
£ * 2. To find the ſolid” 5 of the Paraltelopipedon, 15 2254784 
bes, the Priſm. — 
7 . is Solid is bounded bx 4 Parallelagrams, ah 230632192 
£ hb and parallel, for the Sides; and 2 8 
_ or Parallelograms, equal and * e 18. 
Fla C. Rule, 


ba 


y " - 9 8 
18 Re = 
2 26% «SEE Bet ws 7, or. Tr < 0 Et 
= 1282 ey vo «fn * 9 = l "A 
r 4 PRICES. SRLAPs 


{according to e is 2 5 2 717 
Eo gt of working 8 


Fe Sekt. 
5 5A 3 n e, 
is found 1555 35 0 


the Kren of the eo Ed 9th Long, and the 


Rule, Mul6ply 
R le thi Antwer. 
| Example. he End is a rea at the end 138384. + © « 
52 whole Side s n r ne 
3.2, and the Length © = — 7 — rg 


Operation, where 1116 


2 n 4 5 g: 
ny K+ +: 13.83 . 
235-0793 = Bild Oi : 


2 1 
Nöte, In a Prin bee allo by multi tiplying the 12 * 
the Baſe. hy is either a Triangle or a- Polygon) by che 


Rule Multiply the A bes of che Bale bg owe 


Ae the the 2 you muſt alſo mul- 94246 wr ; 


Length of the Priſm. . This or the laſt Figure arc three times a. | 
ef Pei of the ſame Baſe and Altitude. | 
Prop. 3. To find the ſolid Content of the Cane : And, 245 of a Pyramid. 
n. This Figure hath a Circle fot its Baſe, and is defined MP 7. 


2 of Chap. 1. of this Appendix. 
third of the di- 
cular Altitude of the Cone, and that Rectangle is the Anſwer. 


0 Bu Note, That to find the Height (it being a ſolid Body) 


N muſt be doge by this Rule, as Euclid 47. 1. 
PR by uare of the ſlant Height (#1, Ig. 19.) deduct the 
the Semidiameter of the -Baſe, as (m a) and the 


— — of the Remainer is the perpendicular Altitude (x H. 
* "Ti 


he Diameter d is s, the ſlant Height m = ; and 
i the true Altitude (al) = 4 * ſquared ieſs 4 5 

S mA { 8 =16 = the Square of a: 28% © 
that is, n 12 is = 163 4 115 e 
| IE. 12255 1 4 So that * 3 > 

1. 785 54 : 36. 28; on ferns the Aten of the _ "7 
: Which multiplied by 1 chird of 4= - 

vp zr, the Product is = 37-698671, OLE" 


Ares WP the” Bits by a Thins, 29974 __ 
2 perpendicular Altitude: for as a 10 


hs 1 Third of a Cylinder of hin: 37:6g867 1= fro: 


aſe and Altitude, {0 is a Pyramid x Third of a Prism or Paral- 
2 ed. Tis defined Prup. 6. Selt. 4. han by of een 


Int + de the od „ 


, ; 8 a 32 5 * l | | a * "IF a 1 80. . 


os This is a ſolid Body, wi, e perfealy a 4 3 an 
Lines drawn from the Convex Area to the Center are e 
is 2 Thirds of a Cylinder of the ſame Diameter of the Aan and 
Altitude with the Dane of the e * of a Cylinder ir- 
cumſcribed. 
ul ade Arca of a * Circle, as Prog INE | Chap. 1. 
Which multi 8 and 2 e Rectangle 
is the ſolid K required 
Ba le. The Diameter of a Sphere being 12, the 185 of 1 
5 5 (as Hg. 6. Plate C.) is 113. 0976; which multipli or 
the Diameter (or Length of a Cylinder). 12, the Rectangle is = 
1357.17, the Solidity of the Cylinder; W of Which is 
| the ſolid Content of the Sphere = 904.7808. ee be 


8. II. To find the Solidity of the five Platazic, ar Re. 
Sudan Boche, viz. the Tetrabedran Wan ener 
© Dodecabiegron, and Tcofihedron.. | 


RO P. 1. To meaſure the Tetrahedron... 
Defin. This is à ſolid Body bounded with 4 equal nt: At 

6} les; and being meaſured as a: Pyramid, it neeils no other 

Rule as under Prop,.3.0f- Se, 1. Chap.2. See Fig. 20. Plate C. 

"Prop. 2. To find the Solidity of. the Hexabedron or Cube. 

How he Solid Emer þ 3 oy equal Geometrical "Squares. | 
| ul a in i t N ET 
| 9 See Fig. 21. Nr x 
Prop. 3. To find the ſolid Content of the Oflabedrop. ©. I 
Deyn. This Figure is bounded * 92 = al equilateral Tus 

Which are the Baſes of as many s, which meet in the 

der of a Sphere, (out of which «Body is ou) TT to 
8 Pyramids. (See Fig. 22. Pine C. | 
Kal. Firſt find — of one of the Tit nangles then take with 
> oy &c. the Diſtanee between the — of that Triangle 
and that of the by one ſixth part of which multiply the 
Area of any one Triangle; and that Product wulripy'd by 8 5 
this laſt Rectangle gives the Solidity required. 
Prop. 4. To find the ſolid Coment the Dodecahedron. 5 
Dein. This is a Solid bounded by 14 equal Pentagons, car Wt 
the Baſes of ſo many Pyramids that meet in the Center of this Solid, 
or of a Sphere our eee c Body is cut. See Fig. 23: PlateC, 
Rule. Therefore take with a Pair of rs the Diſtanee from the 


Center of one . of ies oppaſite, es * 


1 8 Ns ” 
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that Spin the Kita — any — *Y 3 12 times that 


an gives the Solidity. Or twice the Diſtance the oppefite 
Pentagont multiplied by the Aren of 1 n gives? the Anfwer, 
Prop. 5. To find the Suliduy of the Teofthedron.” ' © 3 


Ty This is the laſt. of the 5 Platonic or Revue! Bodies's . 
bounded with 20 equal equilateral Triangles, which are Baſes to 


fo many Pyramids, whoſe ſmall Ends terminate in à Point in the 


Center of a Sphere which circumſeribeth this | Solids" and out * 


Which it is cut. (See Fig. 24. Plate C.) 


c Rule, Multiply the Area of one Triangle by 1 fixtteof the Diſtance | 
of the Centers of 2 oppoſite Triangles (taken wirh"Callipers) and 


that Rectangle multiplied by 20 (the Number of ee in the 
Body ) gives the Solidity ſought. 


I have not thought it neceſſary to give e to elde Rules 
becauſe there is not much more therein beſides the repeated Men- 
ſuration of a Pyramid, which is taught above. But 1 have chiefly. 
inſerted them for the ſake of the Definitions; Which I do not re- 


member to be in any Tract of Meaſuring, no more than many other 
things 70 in other Propoſitions o this Appendix... t 


81 1. III "To find the ſolid Content of the Parabolic Cid, 


the Parabolic 8 re be 0 1 ſe W OP — tle 


Hyperbolic. C onoid. 
ROP. 1. To find the folid Ou of the weary Gand 


* 


Defin. This Solid is generated by the Rotation wy a fc; 


Parabola, as (5 44, Fg. 8. Plate C.] round its Axis 3; and is 


== half of the circumſeribing Cylinder p 475 x 4b (or and half 


4] as the Cone inſeribed.) Therefore 


Rule. Multiply the Area of the Baſe by the Axis « or greaeſt Ablcifs, | 


and half the Rectangle is the Anſwer. 
1 Ane The Diameters of the Figure (as a p) = _ 14-32, the "Area 
of the Baſe will be found 161.056; Which multiplied by the Ab- 


ſceiſs (6 9 ＋ 14.32, the Rectangle is = 2306. 31% $ the half of 


which is = 1153.16096+the Anſwer. | 
| Prop. 2. To = the Sulidity of the Parabolic Spindle. 
Dos This Figureis generated by the Rotation of the Sons: arabok 


round its inat, and is * the eireumſeribing ylinder. 
Therefore 


* 


Rule. Multiply the Content found as a Cylinder by 8, and divide f 


by 15, the Quote is the Anſwer, which N W 
Dropg- nn 0 3 


* 2 8 2 4 pa 
3441 eo 8 


9 4 4 


- IB 1 22 


4 


OPT 2 


a 8 . Mt NY 4 | ER "ad | Þ OY N 55 
Sede 3. Solid Content of rhe Cylindroid 8ce\ 13 


Dafs. This Figure only differs froth that under Pp. 1: ech 1. of 
Dab. 2. uch as that hath à Circle, this 


. \ 
= 
7 


v1 its. Baſe: to that tot meafure it, 2 4 


1 ak A 


HOO is 


Length, and that Product is the Auſ wer! 


Example. Admir the Latas tramſverſum (as It, Fig:7.. Plate C.) by 


cd = the Diameter Conjugate, (i. e. ſuppoſe It = 15.34, and 

g= 12-28) the Area is = 147.95, Which multiply d by the 

Es th=1.8rr, the Anſwer 15 = 279.48, TENT 

Prop. 4. To find the ſolid Content of 1p halt ATC The Mm 

+ Defin: This Figure is generated by the Rotation of the Semi-Ellipſis 

round its Axis, or. Latus tranſverſum; and tis by ſome called the 
Prolate Sphereoid, to diſtinguiſh it from that which is generated. 

by the Rotation of 'a Semi-Ellipſis, Which turns Dn its Dia- 


weter Conjugate, and is called an Oblate Sphereoid, (of Which 


Figure, tis aſſerted by the moſt Learned, our Earth is, the Dia- 
meter at the Equator being greater than between the Poles.) 
This Prolare Sphereoid is rds of a Cylinder, whoſe Baſe's 
Diameter is = the greateſt Diameter of the Sphereoid, and its 
Altitude = the Latzs tranſverſum of the Ellipſiss. 

Rule. Multiply the Area of a Circle, whoſe Baſe is the Conjugate 


Diameter, (or here the greateſt; Diameter of the Sphereoid) by 


the Length, and 2 Thirds of the Product is the Content of the 
Example. The Diameter in the middle = 14.32, as c d, H. J. che 
Area of that Circle 161,056, which multiply'd in the Length: 

14, gives 200.48 ; 2 Thirds of which = 133.65, the Antwer. 
Prop. 53. Io find the Sulidity of the. Hyperbolic Ct. 
Deſi: This Figure is generated by the Rotation of the Semi-Hyper-- 
| | bola (L Hr i) Fig. 9. round the Abſciſla 2 1; Which formeth the 
Hyperbolic Capaid, Sri nas 
Rule. The Latus tranfoerſum = i o, multiply d by 6; more: the Axis: 
or the Abſciſſa i & multiply d by 6 is = the Diviſor 


4 - 


ad, Mulriply (O in = the Content of the Cylinder (Whoſe | 


Diameter is equal to the, whole. Ordinat , and its Length = 
the * 2 1) in 3 times the Latus tfanſverſum, more 2 times 
the Abſeiſſa, and that Rectangle i a Dividend; which di- 
vided, there ariſeth the Quotient, which is the Solidity required. 
_ Example, The whole: Ordinat (or Diameter) ba = 3.51, the Ab- 


ſeils or Axis K =. = 243, and the Latus tranſverſum 10 


— 2.16. 


; F . * * * 8139 *© 7 1 . , : 
1 D & 4 l : \ 7 a - ® - % 
h . C $4 48 wy i 4 "If « 4 7. 4 4 . . * ££ j : 
„ , — 
a 4 , „ 
= L ' 


hath' an Ellipfis for 
I yr" ” 


= - * 
* 


— 


= 


. = 


Te L atus.tranſuerſum mult. in 6 13.96 naps 


3 * '"%- 


14 "The Sliding of he Fruſtums of a0 


The Content of the Cylinder ha tnx h, 7 rd, 


Ihe Latys tramſverſum mult. in 3.= 6.48 
The Axis or Abſciſſa mult. in 2 =. 4-82 


The Axis multiplied in 6 is.. 1446) 
e e or Diviſog= 70s 
ster 1 aud the Solidty of #he Paſt n 

dhe, and Shred, 


"ITY 4 . al Hege of the Fruſtum . 


5 


Defin. This may be done ſeveral ways: as to find the aßen . 


of that part of the Cone (drrmad) Fig. 19. Plate C. 
"Rule, 1. Find the Content of the whole * (aimd) So deduct- 


the Content of the upper art (11 r) the reſt is the Content 
whe , the Fruſtum (a7 1 * YE, 


Al the difficulty (more than as Prop. 3. Seck. 1. of this Chip.) is to 
find the Height (al) which is done by this Rule, That the ho- 
mogeneal Sides of ſimilar Triangles are in proportion: ſo that as 
mn. m:: ma ml; whence a erpendicular let fall to a, is the 

| true Altitude of the Cone. f 

Kale a But more general for a Cone, Pyramid, &c.' without 8 upper 

n bo od : Multiply the Areas of the 3 and leſſer Ends together, 
extract the Square Root of the Product; then multiply the Sum 
aof the ſaid Root, and 2 Areas of the Ends by one third of the 
Altitude of the Fruſtum, and the Product is the Content. 

e In Fig. rg. Plate C.rhe Area, of the greater Bale (mo dx mꝰ 
is = zd of the leſſer End (as ror dy) = T:5 3. the Product of 
Which is = 569.16, whoſe Square Root is 23 $57 ; ; Which added 
to the 2 Areas, gives = 76.077; which multiply'd by 1 third of 


ite Altirude uf = Cf, the | Produd is the ſolid Content of 


the Fruſtum = 507.179 r. 
OY To find the lid Content of the er a ET Gi. 
Def. By a Segment is meant a of rhe 555 cut off parallel 
do the Diameter by a right Fug as bnerb, Ng. 14. Plate C. 
Kalz. Find the Atea of the Segment's Baſe, which wle h dy the 
Altitude, reſerying the F Iben 
* half the Altitude of | the 4-2 Fraſtum add 1 ith' of the Al- 
© titude of the leſſer, and multiply the Sum 2 the reſerv d Rectan- 
gle, and divide this laſt by the greater Fruſtum's Altitude, and the 
r requiret. 


Example 


W \ 


22 Set 4. he Buffon r * ber Bee | | "i """ 
Exanzpie, Diameter of the leſſer Fruſtum = =6=be, 3 2744 90 


Its Altitude 22 5 
Altit. of the FE = x0 =7 o=7 | Reſerv dReftang. 


8 


=141-3720 
7 Half that Altitude is „ „„ .2=35, , 
| «Sixth of the Aua, of the left ON multip!.”= AT 3 
2 denen Product 62.8 11971 
c eren ot ich uit Product is == 87.566 = the Salidity of the 
EFEruſtum required. 


Note, That if you divide the Square of the Diameter of the Fruſtum's. 
— one ORR N on. 
4 Prop. 3. 7 find the ſolid Content of the aidale Fruſtum o a ei 


Def. This is repreſented by rai ser, R , like a C i 
E Rur. The eafieſt Rule, and what is near the Truth, is this: ay | 
« . tiply the Difference of the Bung and Head Diameters by J, ned = 
An,, I . Ga "= 
ea ot A e, and multiply it £ —_ 
5 and that Product is the Auger. 1 
*A Example. The Bung Diameter 20 = c4, Head 15 = ra: or ii 
en Length 00 = 12. The Difference between the ung and Head 
f =5, which multiply'd by .7 is 3.5 which added to the Head 15, 
4 Sives 18.5 for a mean Diameter, whoſe Area is = 268.803 ; 
. Which multiply'd by rhe Length = 12; the Solidity is 3225638. 
0 " "= 1 ee of the ſaid Fruſtum Cadieir) | LY 
KG Note, hat if the Sphereoid be cut in the middle of (t: m) by a Plain! 
(ra) chat pat (ror nor) is W Bale i 2 
| © 0a) and the Altitude (0 r) * 
np Ü believe Yhare, it in the pages te * SA 2 n 
— the deſt Ways of Meaſuring a greater Variety of 
of _ Solids than any Book wrote purely on that — 
x eloſe this Chapter of Sofid Meaſure, I may farther add, There is no. 
Body, tho never ſo i „ but What may have its Content dif- 
tel „ Kee. Fer example. 1 would know, ther | 
ſolid Inches in a Faggot. 
has - Firſt, I put Water into g Veſſel (fap 36 Inch by 20 ie 
Parallelopipedon; and taking the Dept 1 ind it zo Inches deep) 
41 into which I. immerſe the i fo as to cover it with Water; and. 
*W taking the Depth aga nd it 33 Inches deep, or 3 more than. | 
he before the Fagpor >. += fo che ſaid 36 by 20 =/940 multiply'd in Oo 
| this 3, one 2 mY the Inches fol contained 1 in the Faggot..  __ 
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Rick Work is beſt meafured: bythe Foot nnd ioo Parts! for ditt 
BY 2745 and 7 (Which: is che Feet in one Rod; or the Square 
2 16 Foor — «20023 to reduce 124 boy —.— by Se cr the Walls be 

value their Work; it is nec t the ficies e 5 
3. its Dividends, Thould be Feet au Decimal Parts, . 
as the Diviſor is — 2 27.23 Feet. 
Or without the Rod, the ſhorteſt Way is to multiply an, 02. 
Number of Feet by the Value of 1 Foot at the Rate ñĩẽ¹ 
8 22 i 16: —, the Foot is in Va- 2 | 
ue J. oa a — 
Here rhe Waſelgbef Vai > 0202025 Oc. Or 0372, 1 ouly 549971 5 . 

— the Feet on the flat Wall by 2, and add ev * 

other Figure of the Product till 22 2; . are the Integers; py 
the Fractions to the right hand. ö | oo 
Eranpl 2, What is The Value, of 1 2 f bot, brick and half thick, at 


I. .0202020202, es | 
of Is : 10 er Rod. beende, 40 Foot 1361.23 1 
: tip —„— * = O r s 
F n 
55 Et D e add . 27-2250 _ 


"Ka Sum or Anfwer = 274999, Keel 


Coopers Work. The c common e e FER,” as weil as any hen inſtrumunt 
to meaſure any Partitioning, and Roofing ;, hey being each valued by 
7 — Squate of 100 Foot: ſo that Feet multiply d by Feet, and 2 Figures cut 
off towards the right hand, gives the Squares Owings the left hand. 
Painecrs ard Plaiftercrs giving in and valuing their Work by the Yard, I think 
ache belt Inftrument for them to take their Dimenſions Wird, to de a Yard 

divided into 100 equal Parts. 

Glaſiers Work and Glaſs being valued by the Foot,” and Crown-Glaſs being to be 
— 23 2 ought to be meaſured by the Foot, and - Decimal, © or 100 
Foiners Work (us Wainſeot, eſpet Oak): bei rallied the Yard; * 2 
** — by the Foot iy into 100 > 8g (as by of 3 
e) and the Sum of the Feet divided by 9, (the 8 eet in a Yard,) 
e beſt Inſtrument to meaſure it with, is a 4 Pole Chain, divided into 

. Parts or Links: for 40 ſingle Pole long and 4 broad making 160 ſquare 
Perches or 1 Acre; if the Chain be 4 Pole long, then 10 long and 1 broad 
make an Acre. 80 that whatever the Dimenſions: be in ſquare Chains and 
- Links (or hundred Parts) inftead of dividing them by 160, if they were 
 anpaſured by a 1 Pole Chain, here you have not 8,00 to 


eig 


do but to cut off 5 places from any Product to | of Thins 
the Acres. As ſuppoſe a Field be 4o Chains wo og 
Links long, and the Breadth 30.40 Chains; the 1 * i RIG 


tent, by dividing. the Product by 10, (or cutting off 
h e ) is 122.512 Acres nan 
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